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Since the first phonetically balanced (PB) word lists were 
developed for use in speech-recognition (discrimination) testing 
by the Harvard Psychoacoustic Laboratory (PAL) in 1941, many 
attempts have been made to change or revise the procedure, and 
the lists. Many of these attempts have been directed at reducing 
the time required for administration. When one considers that 
presentation of one such test list (for example, one of the CID 
W-22 test lists) requires approximately 4-1/2 minutes, and that 
for certain applications (for example, hearing-aid evaluations) 
it often may be necessary to administer several such lists, the 
importance of saving time for the administration of these tests 
becomes apparent. Economy of time is important both from the 
consideration of patient fatigue and the efficiency of test 
administrat ion. 
Attempts to economize time have been characterized by 
proposals to reduce the number of test items in the test (Elpern, 
1961; Shutts, Burke, and Creston, 1964; Margolis and Millin, 
19-?1; Rose, 19?4; Raffin and Thornton, 1983), to use 
alternative methods of scoring the existing items on the tests 
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(exempli gratia, scoring on the basis of phonemic content of each 
word) (Boothroyd, 1968, cited by Olsen and Matkin, 19?9), and to 
change the method of presentation of the stimulus items (exempli 
gratia, presentation of two stimulus-items with one carrier 
phrase) (Lynn, 1962). Although some research has dealt with the 
latter of these three, much research has been directed towards 
the reduction in number of test items. 
Perhaps one of the earliest published attempts at assessing 
the reliability of reduced speech-recognition lists was that of 
Elpern (1961). Elpern suggested that both the strength and the 
stability of the relationship between half-list (id est, 25 
items) and full-list (id est, 50 items) scores must be 
considered. He used the standard-deviation statistic as an index 
of the stability of the relationship between half-list and 
full-list scores for 581 administrations of the Central Institute 
for the Deaf W-22 word lists. The acceptable standard deviation 
was 2% or less for the first half, second half and full list 
scores of the word lists, with a standard error of less that 2% 
for most of the lists compared. Elpern concluded that either the 
first half or the second half of the standard 50-item CID W-22 
list could be administered without allegedly sacrificing strength 
or stability achieved by using the full list. 
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Subsequent research by Resnick (1962) and Campanelli (1962) 
supported the high correlation between half-list and full-list 
scores of word recognition lists, using PAL lists 1A to ?A. 
Resnick used 35? administrations and three variations of 
half-lists: even-numbered words, odd-numbered words, and random 
words. Campanelli used 160 presentations of split-half lists, 
following a method similar to that used by Elpern (1961). The 
high correlation between the half-list and the full-list scores 
remained in spite of the method used to generate the shortened 
lists. However, the small sample of administrations used for 
each of these studies may not have been adequate enough to be 
representative of the correlations between half-lists and 
whole-lists which might exist in the population at large. 
The use of half-lists in the assessment of word recognition 
ability has not developed without opposition. Grubb (1963a, 
1963b) argued against the use of half-lists on the basis of the 
loss of phonetic balance. She came to the conclusion that the 
phonetic-balance characteristics of the 50-word list are lost 
when the list is split. She also discussed the part-whole 
correlations, interpretation of coefficient, and the validity of 
studies supporting the use of half-lists. Grubb stated that a 
high correlation should be anticipated when comparing half-lists 
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with full-list scores because the half-list is a part of the 
whole. She suggested that the 50-item list is subject to the 
same kinds of variability errors as the half list but that, since 
the whole list is a longer sample of the individual's 
performance, variability is reduced. Her discussion of validity 
re-emphasizes the absence of phonetic balance in the half-list. 
Campbell (1965) questioned the studies by Elpern (1961) with 
respect to the equivalence of the lists he used. This author 
recommended that, since the smallest tolerable change between 
full-list scores is 2%, and between half-list scores, 4%, 
differences between lists should not be greater than these 
values. His study revealed that the CID W-22 lists were 
"inappropriate" and "nonhomogeneous" in word difficulty. 
Campbell developed reconstructed lists which were purported to 
have greater equivalence. 
The question of the necessity of phonetic balance has been 
discussed by several authors (Campanelli, 1962; Grubb, 1963a, 
1963b; Tobias, 1964). Campanelli challenged the value of 
phonetic-balance in his original study of half-lists. In 
response to Grubb's discussion of the loss of phonetic-balance 
which occurred when word recognition lists were reduced by half, 
Tobias addressed the meaningfulness of phonetic-balance. Tobias, 
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stated that "overwhelming clinical and experimental 
evidence...indicates phonetic balance to be an interesting but 
unnecessary component of one of our current audiometric tests." 
(Page 99). 
In spite of the opposition to the use of half-lists, efforts 
to develop abbreviated word recognition tests continued. Shutts, 
Burke, and Creston (1964) criticized previous attempts to shorten 
lists for ignoring the equivalence of the half-lists in terms of 
average difficulty and range of difficulty in the selection of 
items. They developed four lists, derived from the Harvard PAL 
PB lists, which maintained average difficulty, range of 
difficulty, phonetic composition, and relative frequency of 
phonemic categories. These authors suggested that their derived 
lists were as accurate in predicting discrimination as were 
whole-lists. 
Deutsch and Kruger (19?1) found no significant difference in 
the mean scores and variances of derived 25-word lists and full 
lists of the CID W-22 word lists, with ?4 subjects. They 
supported the use of half-lists for speech-recognition testing. 
Margolis and Millin (19?1) obtained similar results with their 
derived phonetically-balanced 25-word lists and 200 test 
administrations but suggested that further research was necessary 
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to determine the specific characteristics of their lists. 
The correlations between half-list scores and full-list 
scores were re-examined in 19?5 by Jirsa, Hodgson, and 
Goetzsinger. Using Pearson's product-moment correlation, these 
researchers found that a high correlation existed between the CID 
W-22 half-lists and full-lists. The Northwestern University-#6 
lists had a much lower correlation. However, the part-whole 
coefficient of correlation performed for both tests revealed that 
neither test approached the 0.80 coefficient which is considered 
by Grubb (1963 J to be the minimum acceptable degree of 
correlation necessary as an indication of the reliability between 
two tests. Grubb is not clear about her choice of this value for 
the minimum value which is acceptable in terms of reliability. 
The findings of this study were consistent with a later study by 
Schwartz, Bess, and Larson (19?-?). The results of the Schwartz 
et alii research contraindicated the use of 25-word lists, when 
broad-band noise is used as a competing signal. 
Hagerman (19?6) examined the use of a binomial distribution 
in assessing the reliability of a speech discrimination score 
using Swedish word lists. He suggested that the reliability of 
the score deteriorates as the number of items is reduced. 
Hagerman recommended discontinuing testing after the presentation 
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of 25 words only when the patient has made one or fewer errors. 
Thornton and Raffin (19?8) discussed the binomial characteristics 
of speech discrimination scores, using the CID W-22 word lists. 
Their findings are consistent with those of Hagerman in that the 
reliability of a score is reduced as the number of test items 
used is decreased. 
Edgerton, Klodd, and Beattie (19-?8) suggested that the 
derived half-lists of Shutts, Burke, and Creston (1964), Campbell 
(1965), and Deutsch and Kruger (19?1) should be studied more 
completely to determine their clinical efficiency. This 
suggestion arose from their study of N.U.-6 half-lists in 
evaluating hearing aids. In this study Edgerton et alii 
evaluated speech recognition scores using four different hearing 
aids. The Pearson product-moment correlation coefficients 
between test and retest scores for half-lists ranged from 0.46 to 
0.84 and those for whole-lists from 0.6? to 0.??. With the 
exception of scores attained by subjects using one particular 
hearing aid, the half-list coefficients were lower than those for 
the whole-lists. The consistency of test-retest scores was 
therefore reduced. On the basis of these results, Edgerton et 
alii stipulated that the use of half lists for hearing-aid 
evaluations was contraindicated. 
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In a further attempt at increasing time efficiency, Rose, 
19?4 (cited by Bess, 1983), developed a 10-word speech 
recognition test to be used as a screening test. He examined the 
words which were most frequently in error for CID W-22 
presentations to a large group of individuals having 
sensorineural hearing losses. Rose theorized that testing for 
individuals who correctly identified the first ten words (that 
is, the ten most difficult words) need not continue. Individuals 
who made one or more errors on the first ten words would be 
tested with the complete 50-word list. 
Ten-word lists, derived from the examination of the 
performance/frequency distributions of CID W-22 50-word lists, 
have been developed for use as a screening test (Raffin and 
Thornton, 1983). The two groups of ten-item lists were generated 
from examination of a large number of administrations of CID W-22 
lists. The first lists (TEN MOST DIFFICULT) were based on the 
ten items which were most frequently misidentified. The second 
group of lists (TENBEST) were based on the dichotomy between 
correct identification by subjects having full-list scores of 92% 
or better and incorrect identification by subjects having 
full-list scores of less than 92%. 92% was selected because, 
according to Raffin and Thornton, " a score of 92% does not 
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differ from a score of 100% at the 0.01 level of confidence for a 
50-item test. " (Page VI) Raffin and Thornton indicated that the 
use of these shortened word lists would result in a considerable 
time-saving while misidentifying 1% of the caseload as normal 
when this was not the case. These lists would offer the 
advantage of availability to the clinician presently using CID 
W-22 recorded lists as only the order of presentation of the 
words has been changed. 
While the shortened lists generated by Raffin and Thornton 
appear to be successful in providing substantial savings in time, 
they have not been validated on an independent sample. 
Furthermore, it would be inappropriate to document time-savings 
on the sample of subjects used to generate the lists since by 
definition those lists were generated in such a way as to result 
in a predicted time-savings for those subjects. It is 
conceivable that some sample biasing may have occurred that would 
result in a different amount of saving for the general 
population. 
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The present study examines the efficacy of the Raffin and 
Thornton lists in categorizing the speech-recognition ability of 
the individuals tested. Specifically, the hypothesis of the 
present experiment is that there will be no differences between 
the efficacy predicted by Raffin and Thornton (based on their 





Records of the full-list speech-recognition scores of 13542 
administrations randomly chosen from a preselected clinic 
population spanning several clinics across the nation were 
analyzed. 
Procedures 
The presentation level for the administrations of the tests 
was uncontrolled. However, for the clinics contributing to the 
present study, the protocol called for a presentation level of 
spondee threshold plus 40 dB, whenever possible. This protocol 
is consistent with guidelines promulgated by the Veteran's 
Administrat ion. 
The data from the sample of 13542 observations were written 
into separate computer files by two independent typists. These 
files then were compared using the FILCOM Program for the 
DECSYSTEM-20 at the University of Montana Computer Center. Any 
observation for the data on the fifty items which were not 
identical (presumably due to typing errors) were deleted. Thus, 
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the total sample size for the present study was 13468 (?4 
observations [representing 0.546% of the original sample]. 
The total sample (13468) was reduced to 12004, divided 
equally among the four lists (3001 in each list). This was done 
to reduce the possibility of larger lists skewing the results in 
a particular direction. 
DATA ANALYSIS 
Inasmuch as the present study was designed as a descriptive 
study primarily, the presentation of data was organized in a 
manner similar to that of Raffin and Thornton (1983). 
Specifically, five predictive groupings were examined: The first 
ten items, the first twenty-five items, the best twenty-five 
(Raffin & Thornton, 1983), the ten most-difficult items (Thornton 
& Raffin, 19?8), the TENBEST (Raffin & Thornton, 1983). 
Each of the five predictive groupings will be examined with 
respect to each of the following: 
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Time saved-This value is based on the total number of 
subjects achieving a score of 92% or greater based on the 
stated criterion for each group. 
Miscategorizations-This value refers to the number of 
individuals attaining a score of 92% or greater on the 
predictive criterion who actually achieved a score of less 
than 92% based on the full-list test administration. 
Critical error rate-This is the percentage of 
miscategorizations of individuals as "normal" who actually 
achieved full-list scores of less than 92%. 
Unnecessary test administrations-This value refers to the 
number of subjects achieving scores of less than 92% based on 
the predictive criterion who actually achieved scores of 92% 




A high degree of correlation based on item-difficulty was 
found between this sample of 13468 and the Raffin and Thornton 
sample of 5182 (Table Fl) (r>0.94). Although this is the case, 
there were some differences in terms of the ten most difficult 
words for the two separate sets of data (Tables G3 and G4). For 
the most part, these differences were changes in the ordering of 
the words rather than changes in the words that comprise the ten 
most-difficult items themselves. The correlation based on the 
distribution of scores for the two samples also showed high 
correlation coefficients (Table F2) (r>0.93). 
Based on the full-list (50-item) score, 4244 subjects were 
categorized as "normal" (id est having a score of 92% or greater) 
while ??60 subjects were categorized as "abnormal" (id est having 
a score of less than 92%). The total of 12004 test 
administrations represents a full range of scores from 0% to 100% 
inclusive drawn equally from the four CID W-22 word lists (3001 
from each list). For the sample total before it was reduced for 
the purposes of equalizing the word lists, 481? test 
administrations would have resulted in a categorization of 
Page 15 
"normal" while 8651 would have resulted in a categorization of 
"abnormal". Thus, approximately 40% of V.A. patients may be 
expected to score within normal limits on the C.I.D. Auditory 
Tests W-22. 
First Ten Words 
Scores for the first ten words on each list were compared 
with the full-list performance scores. Table 1 is a summary of 
the categorizations and distribution of errors for three 
different criteria. Figure 1 is a graphic representation of the 
first ten words as a function of the full-list score. The mean 
performance for the first ten items is shown by the interrupted 
line, and the distribution of scores is shown by the presence of 
the symbols. The 92% full-list score is shown as a reference 
vertical line on the abcissa. 
1. No word missed — Based on the criterion of no word missed, 
time would have been saved for 3123 test administrations, 62? 
of which would have resulted in miscategorizations of 
individuals achieving scores of less than 92% as "normal". 
This would result in an error rate of 5.22%. The most 
serious error would be that of accepting a score of 64%, 
achieved by one subject, as "normal". Unnecessary 
administrations of the entire full-list would have occurred 
for 1?48 subjects. 
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TABLE 1A 
ACCURACY OF CATEGORIZATION FOR THE 
FIRST TEN ITEMS 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the first ten items are compared with the 
actual full-list scores. These scores are listed for three 
different criteria for performance on these 10 items: no-word 
missed, zero-to-one word missed, and zero-to-two words missed. 
Data are based on a sample of 12004 observations. 
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TABLE IB 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" (having 
obtained full-list scores equal-to or greater-than 92% based on 
the first ten items) when their full-list scores actually were 




I 1 NO WORD MISSED I 
1 1 1 
ZERO TO ONE 
WORD MISSED 
I ZERO TO TWO I 
I WORDS MISSED 1 
! FULL-LIST I! 1 1 1 
I SCORE II ! 
11 i 
1 1 
1 | i 
i 90% 
11 i 
II 232 | 556 
I 1 
1 ?6? | 
1 88% II 149 1 409 1 629 1 
1 86% II 8? | 355 1 56? 1 
1 84% II 52 | 231 1 40? 1 
1 82% II 46 1 169 1 339 1 
1 80% II 28 1 149 1 315 1 
1 ?8% II 14 1 93 I 229 1 
1 *6% II 6 1 61 1 150 | 
1 *42 II 1 1 4? 1 148 | 
1 ?2% II 3 1 24 1 92 | 
1 ?0% II 3 1 32 1 ?5 1 
I 68% II 4 1 24 1 61 | 
1 66% 11 1 1 11 1 3? 1 
1 64% II 1 1 9 1 30 | 
1 62% II 0 1 3 1 12 | 
I 60% II 0 1 2 1 11 1 
1 58% II 0 1 3 1 13 | 
1 56% II 0 1 1 1 8 1 
i 54% II 0 1 0 1 ? 1 
1 52% II 0 1 1 1 6 | 
1 50% II 0 1 0 1 4 1 
1 48% II 0 1 1 1 3 1 
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2. Zero-to-one word missed — Time savings would have occurred 
for 6059 test administrations, using the criterion of 
zero-to-one word missed. Of these, 2182 subjects would have 
been categorized as "normal" when this was not the case based 
on their full-list scores. This would result in an error 
rate of 18.18%. One subject achieved a score of 46% which 
was the lowest full-list score to be identified as "normal". 
36? unnecessary administrations of the full list would have 
occurred. 
3. Zero-to-two words missed — Time would have been saved for a 
total of 8123 test administrations if the criterion of 
zero-to-two words missed was used. 3912 of these test 
administrations would have resulted in miscategorizations as 
"normal" when this was not the case. The error rate of 
miscategorizations would have been 32.59%. The most serious 
error would have been that of identifying two subjects who 
achieved scores of 46% as "normal". Unnecessary 
administrations of the full list would have taken place for 
33 subjects. 
Page 20 
First Twenty-five Words 
Table 2 is a summary of the comparison of the scores for the 
first twenty-five words of each list with the full list scores. 
This table includes both the categorization of scores and the 
distribution of categorization errors, based on four different 
criteria. Figure 2 is a graphic representation of the 
performance of the first twenty-five words as a function of the 
full-list scores. The mean performance for the first twenty-five 
items is shown by the interrupted line, and the distribution of 
scores is shown by the presence of the symbols. The 92% 
full-list score is shown as a reference vertical line on the 
abcissa. 
1. No word missed — Using the criterion of no word missed, time 
would have been saved for 1231 test administrations. 36 of 
these test administrations would have resulted in 
miscategorizations of subjects as "normal" when this was not 
the case. The lowest full-list score which would have been 
categorized as "normal" would be 84%, achieved by three 
subjects. Unnecessary administrations of the full list would 
have occurred for 3049 subjects. 
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TABLE 2A 
ACCURACY OF CATEGORIZATION FOR THE 
FIRST TWENTY-FIVE ITEMS 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the first twenty-five items are compared 
with the actual full-list scores. These scores are listed for 
three different criteria for performance on these 25 items: 
no-word missed, zero-to-one word missed, and zero-to-two words 
missed. Data are based on a sample of 12004 observations. 
1 CRITERION: 1 
1 1 
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1 CATEGORY: 1 
1 1 
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i 1 
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TABLE 2B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" (having 
obtained full-list scores equal-to or greater-than 92% based on 
the first 25 items) when their full-list scores actually were 
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Zero-to-one word missed — Time savings would have occurred 
for 3035 subjects, of whom 2*9 would have been incorrectly 
identified as "normal" when this was not the case. This 
would have resulted in an error rate of miscategorizations of 
2.3%. The most serious error would have been that of 
identifying three subjects who attained scores of 76% as 
"normal". Full list tests would have been administered 
unnecessarily to 1488 subjects. 
Zero-to-two words missed — Time would have been saved for 
4690 test administrations. 8?? of these would have resulted 
in miscategorizations of individuals as "normal" when this 
was not the case. The lowest full-list score which would 
have been miscategorized would have been 68%, attained by two 
subjects. 431 full-list tests would have been administered 
unnecessarily. 
Zero-to-three words missed — Based on the criterion of 
zero-to-three words missed, 60?6 test administrations would 
have resulted in time-savings. Of these, 1892 subjects would 
have been miscategorized as "normal" when this was not the 
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case. Three subjects achieved scores of 68% which was the 
lowest full-list score to be categorized as "normal". Sixty 
unnecessary administrations of the full-list would have 
occurred. 
Raffin and Thornton Best Twenty-five Words 
A summary of the comparison of the full-list categorizations 
and the categorizations which would have been made using the 
Raffin and Thornton best twenty-five words (Table Gl) is given in 
Table 3. This table includes both the categorizations and the 
distribution of miscategorizations for individuals who were 
identified as "normal" using the Raffin and Thornton best 
twenty-five words but whose full-list scores were less than 92%. 
Four criteria were used. Figures 3 through 6 are graphic 
representations of the performance of the Raffin and Thornton 
best twenty-five words as a function of the full-list score for 
C.I.D. Auditory Tests W-22, Lists I through IV respectively. 
For each of these figures, the mean performance for the best 
twenty-five items is shown by the interrupted line, and the 
distribution of scores is shown by the presence of the symbols. 




ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON BEST 25 ITEMS 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) best 25 
items are compared with the actual full-list scores. These 
scores are listed for three different criteria for performance on 
these 25 items: no-word missed, zero-to-one word missed, and 
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FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the best 25 items per Raffin and Thornton, 1983 (see Table Gl)] 
when their full-list scores actually were less than 92% are 
listed. Data are based on a sample of 12004 observations. 
I CRITERION:| I NO WORD ZERO--TO-ONE 1 ZERO-TO-TWO ZERO-TO-THREE| 
1 1 I MISSED WORD MISSED IWORDS MISSED WORDS MISSED| 
I FULL-LIST | 1 
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1 88% 1 j 1 12 1 60 231 | 
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1 82% 1 1 0 0 I 1 13 | 
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1. No word missed — Time would have been saved on 866 test 
administrations with 13 miscategorizations. This would have 
resulted in an error rate of 0.11%. The worst error which 
would have occurred would have been that of accepting a score 
of 88% as "normal". 3391 full-list administrations would 
have been given unnecessarily. 
2. Zero-to-one word missed — Time savings would have occurred 
for 21?8 test administrations, 62 of which would have been in 
error by identifying scores of less than 92% as "normal". 
The worst categorization error would have been that of 
accepting a score of 86%, achieved by four subjects, as 
"normal". The error rate for this criterion would have been 
.52%. Unnecessary administrations of the full-list would 
have occurred for 2128 subjects. 
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Zero-to-two words missed — Based on the criterion of 
zero-to-two words missed, time-savings would have occurred 
for 3615 test administrations. Of these, 260 subjects would 
have been miscategorized as "normal". This results in an 
error rate of 2.17-%. The worst error would be that of 
accepting the score of 80%, attained by one subject as 
"normal". 889 full-list administrations would have been 
given unnecessarily. 
Zero-to-three words missed — Time would have been saved for 
4922 subjects, 853 of whom achieved full-list scores of less 
than 92%. Of these 853, three achieved a score of £6%, the 
lowest score for which an incorrect categorization of 
"normal" occurred. The error rate of miscategorizations for 
this criterion would have been ?.11%. Unnecessary 
administrations of the full-list would have occurred for 1?5 
subjects. 
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Thornton and Raffin Ten Host Difficult Words 
The scores using the Thornton and Raffin ten most difficult 
words for each list (Table G3) were compared with the full-list 
scores. Table 4 provides a summary of categorizations based on 
the results and the distribution of errors, using three criteria. 
Figures ? through 10 are graphic representations of the 
performance of the Raffin and Thornton ten most-difficult words 
as a function of the full-list score for C.I.D. Auditory Tests 
W-22, Lists I through IV respectively. For each of these 
figures, the mean performance for the ten most-difficult items is 
shown by the interrupted line, and the distribution of scores is 
shown by the presence of the symbols. The 92% full-list score is 
shown as a reference vertical line on the abcissa. 
1. No word missed — Using the criterion of no word missed, time 
would have been saved for 918 test administrations with 19 
subjects being miscategorized as "normal" when that was not 
the case. This results in a critical error rate of 0.15%. 
The lowest full-list score which was categorized incorrectly 
as "normal" was 82%, attained by two subjects. 3345 
full-list tests were administered unnecessarily. 
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TABLE 4A 
ACCURACY OF CATEGORIZATION FOR THE 
THORNTON AND RAFFIN 10 MOST-DIFFICULT ITEMS 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Thornton and Raffin (19^8) 10 
most-difficult items are compared with the actual full-list 
scores. These scores are listed for three different criteria for 
performance on these 10 items: no-word missed, zero-to-one word 
missed, and zero-to-two words missed. Data are based on a sample 
of 12004 observations. 








TO TWO | 
MISSED j 
1 PREDICTED 1 
1 CATEGORY: I 
1 1 
1 >92% | <92% >92% 
1 
1 <92% >92% 
1 1 
1 <92% ! 
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TABLE 4B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the ten most-difficult words per Thornton and Raffin, 19?8 (see 
Table G3)3 when their full-list scores actually were less than 
92% are listed. Data are based on a sample of 12004 
observations. 
I CRITERION: II NO WORD MISSED| ZERO TO ONE I ZERO TO TWO I 
II 1 WORD MISSED 1 WORDS MISSED j 
I FULL-LIST II 1 
I SCORE II I 
1 i 1 
1 90% 
1 1 1 
II 8 1 42 1 203 I 
1 88% II 4 I 26 1 10? | 
1 86% II 4 I 13 1 50 | 
1 84% II 1 1 5 1 25 I 
! 82% II 2 | 3 1 10 | 
1 80% 11 0 1 1 1 19 1 
I ?8% II 0 1 2 1 ? 1 
1 ?6% II 0 1 1 1 9 1 
I ?4% II 0 | 0 1 2 | 
1 ?2% II 0 1 1 1 1 1 
1 ?0% II 0 ] 1 1 4 | 
1 68% II 0 | 1 1 1 1 
1 66% II 0 1 0 1 1 1 
1 64% II 0 | 2 1 2 | 
100 
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2. Zero-to-one word missed — Time-saving using this criterion 
would have occurred for 2211 (representing 18.41% of the 
subjects) test administrations, of which 98 resulted in 
full-list scores of less than 92%. The critical error rate 
for this criterion would be .82%. The most serious 
categorization error would have occurred for two subjects who 
each achieved a score of 68% on the full-list. Unnecessary 
administrations of the full list would have occurred for 2131 
subjects. 
3. Zero-to-two words missed — Time would have been saved for 
3814 test administrations, of which 441 would have resulted 
in miscategorizations. This is a critical error rate of 
3.6?%. Two subjects achieved a score of 68% which was the 
lowest full-list score to be miscategorized. 8?1 full-list 
tests would have been administered unnecessarily. 
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Raffin and Thornton TENBEST 
Table 5 provides a summary of the categorizations based on 
the results of the comparison of the full-list score with the 
Raffin and Thornton TENBEST (Table G5), using three criteria. 
Figures 11 through 14 are graphic representations of the 
performance of the Raffin and Thornton TENBEST words as a 
function of the full-list score for C.I.D. Auditory Tests W-22, 
Lists I through IV respectively. For each of these figures, the 
mean performance for the TENBEST items is shown by the 
interrupted line, and the distribution of scores is shown by the 
presence of the symbols. The 92% full-list score is shown as a 
reference vertical line on the abcissa. 
1. No word missed - Using the criterion of no word missed, a 
time saving would have occurred for 1198 subjects. 
Twenty-seven of these subjects achieved scores of less than 
92%, resulting in a critical error rate of 0.22%. The lowest 
full-list score for which a categorization error would have 
been made was ?8% which was attained by one subject. 30?3 
administrations of the full-list would have been unnecessary. 
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TABLE 5A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON TENBEST 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) TENBEST 
are compared with the actual full-list scores. These scores are 
listed for three different criteria for performance on these 10 
items: no-word missed, zero-to-one word missed, and zero-to-two 
words missed. Data are based on a sample of 12004 observations. 
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1 
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Page 44 
TABLE 5B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the TENBEST per Raffin and Thornton, 1983 (see Table G5)] when 
their full-list scores actually were less than 92% are listed. 
Data are based on a sample of 12004 observations. 
I CRITERION: I[NO WORD MISSED! ZERO TO ONE 1 ZERO TO TWO I 
II 1 WORD MISSED 1 WORDS MISSED | 
1 FULL-LIST II 1 
1 SCORE II 1 
1 1 1 
1 90% 
1 1 1 
II 13 | ?6 1 258 | 
1 88% II ? 1 41 1 138 | 
1 86% II 3 | 16 1 ?4 I 
1 84% II 1 1 6 1 31 | 
1 82% II 2 1 5 1 12 | 
1 80% II 0 1 4 1 20 | 
1 ?8% II 1 1 2 1 5 1 
1 ?6% II 0 | 1 1 9 1 
1 ?4% II 0 1 0 1 2 | 
1 ?2% II 0 1 1 1 1 1 
1 ?0% II 0 | 0 1 4 | 
1 68% II 0 1 1 1 3 1 
1 66% II 0 1 0 1 2 | 
1 64% II 0 1 2 1 2 | 
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2. Zero-to-one word missed — Based on the criterion of 
zero-to-one word missed, time would have been saved for 2652 
subjects, of whom 155 achieved full-list scores of less than 
92%. This would result in an error rate of 1.29%. Of these 
miscategorizations, two subjects achieved full-list scores of 
64%. Unnecessary administrations of the entire fifty-item 
list would have occurred for 1?4? of the test 
administrat ions. 
3. Zero-to-two words missed — Time-savings would have occurred 
for 4180 test administrations, of which 563 would have been 
categorized as normal when actually achieving full-list 
scores of less than 92%. This would have resulted in a 
critical error rate of 4.69%. The lowest full-list score for 
which a categorization error would have been made would be 
62%, achieved by two subjects. 62? full-list administrations 




The purpose of this study was to validate the Thornton and 
Raffin shortened word lists, using a large independent sample. 
These lists have been examined with respect to accuracy of 
categorization, time-savings, and magnitude and distribution of 
errors. 
Accuracy of categorization was examined using a criterion of 
1.5% as the maximum acceptable critical error rate. This value 
was chosen arbitrarily. Time-saving is based on an 
administration time of 4.5 minutes per test administration. 
The results of the first ten and the first half of the full 
lists for each list of the present sample are provided for 
comparison with the generated lists of Thornton and Raffin. The 
use of the first ten words does not appear to be satisfactory due 
to the large number of miscategorizations for any of the three 
given criteria. The lowest critical error rate (5.22%), which 
resulted from the use of the no word missed criterion, is too 
high to be accepted for clinical use. The critical error rates 
for the remaining two criteria are substantially higher, thus 
eliminating their use for clinical purposes. 
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Although the critical error rate for the 110 word missed 
criterion for the first half list is low (0.30%), the large 
number of unnecessary administrations of the full list would 
reduce the clinical efficacy of this criterion. Use of the 
criterion of zero-to-one word missed for the first half would 
result in a critical error rate of 2.3% which is too high to be 
clinically useful. Use of the remaining two criteria would 
result in even larger critical error rates, thus eliminating 
their use for clinical purposes. 
The use of the Thornton and Raffin best twenty-five words 
(Table Gl), generated by using a stepwise multiple regression 
technique, and the criterion of zero-to-one word missed would 
result in the best combination of low critical error rate and low 
number of unnecessary test administrations for any of the 
twenty-five word lists and criteria examined. The lowest score 
which would be incorrectly identified as "normal" would be that 
of 86%, achieved by four subjects. The criterion of no word 
missed, using the same word lists, would result in a lower 
critical error rate (0.11%) but a substantially larger number of 
administrations of the full list would be administered 
unnecessarily, when compared with those administered using the 
zero-to-one word missed criterion. Use of the remaining two 
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criteria for the Thornton and Raffin best twenty-five words would 
result in higher rates of miscategorization although the number 
of unnecessary test administrations would be reduced. The high 
critical error rate reduces the clinical value of these criteria 
with these shortened lists. 
A total of 82 hours for the entire sample of 12004 test 
administrations would be saved if the Thornton and Raffin best 
twenty-five words were used with a criterion of zero-to-one word 
missed. Although the zero-to-one word missed criterion appears 
to be satisfactory in terms of critical error rate, number of 
unnecessary test administrations, and magnitude of errors, the 
time required to administer twenty-five items is two and one-half 
times that required to administer only ten words. The use of ten 
words would result in an immediate time-savings if a satisfactory 
rate of critical error and number of unnecessary test 
administrations is produced. 
For the Thornton and Raffin ten most-difficult words (Table 
G3) the criterion which would result in the best combination of 
low critical error rate and reduced number of unnecessary test 
administrations would be that of zero-to-one word missed. The 
critical error rate of 0.82% and unnecessary test administrations 
numbering 2131 would make the use of this criterion clinically 
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acceptable. The criterion of no word missed, when used with 
these word lists, would result in a critical error rate of 0.15% 
but the large number of full-list tests which would be 
administered unnecessarily would discourage the use of this 
criterion if economy of time is a consideration. The criterion 
of zero-to-two words missed is clinically unacceptable due to the 
high rate of critical errors. 
The time saved using the criterion of zero-to-one word 
missed and the Thornton and Raffin ten most difficult words would 
be 133 hours for the total sample of 12004 test administrations. 
The lowest full-list score which would be incorrectly categorized 
as "normal" using this criterion would be 64%, achieved by two 
subjects. 
Use of the Thornton and Raffin ten most predictive words 
(TENBEST) [Table G5] with the zero-to-one word missed criterion 
would result in a critical error rate of 1.29% and 1?4? 
unnecessary administrations of the full list. The use of this 
criterion for this list would result in 159 hours saved for the 
total 12004 test administrations. The lowest score which would 
be incorrectly identified as "normal" would be 64%, achieved by 
two subjects. The use of the no word missed criterion with the 
Thornton and Raffin TENBEST would result in a lower critical 
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error rate (0.22%) but a greater number of unnecessary 
administrations of the full list would occur. This would make 
the use of this criterion unacceptable if time-saving is a 
clinical consideration. The zero-to-two words missed criterion, 
while having a small number of unnecessary test administrations, 





The criterion of zero-to-one word missed when used with the 
Thornton and Raffin ten most difficult words or with the Raffin 
and Thornton TENBEST appears to offer the greatest advantages for 
the shortened word lists examined. While the Raffin and Thornton 
TENBEST offers the greatest time-saving (on 22.0% versus 18.41% 
of subjects for the ten most-difficult items) and the least 
number of unnecessary test administrations of the two, the 
Thornton and Raffin ten most difficult words offer the lowest 
critical error rate. When the difference in time savings and 
unnecessary test administrations is converted to actual time 
saved, a saving of less than 15 seconds results for each of the 
12004 test administrations. This amount of time, while not 
substantial in terms of one test administration, becomes more 
meaningful when one considers the number of test administrations 
performed in the average clinic each week. The distribution of 
errors for the TENBEST versus that obtained on the ten 
most-difficult items is virtually identical for full-list scores 
of less than 88%. Thus, almost all of the differences in error 
for the two shortened lists may be accounted by the distribution 
of scores on these lists for full-list scores near the criterion 
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cutoff (92%) chosen for the present study. Therefore, the 
seriousness of the differences in the efficacy of these two lists 
on the basis of error rate may be minimal. 
While time-saving is an important consideration, accuracy of 
categorization must not be ignored. In comparing the two 
algorithms, one must remember that the critical error rate for 
the Raffin and Thornton TENBEST is one and one-half times that 
for the Thornton and Raffin ten most difficult word lists. 
At this time, neither the Raffin and Thornton TENBEST nor 
the Thornton and Raffin ten most difficult items appears to be 
more satisfactory. Either list may be used and the choice as to 
which to use must be based on a clinical decision as to the 
relative importance of time-savings versus accuracy of 
categorizations. 
While this study has shown that it is possible to categorize 
accurately the speech recognition ability of individuals, using 
abbreviated CID W-22 word lists, it is possible that even greater 
accuracy and time-savings might be achieved using a different set 
of words. Phonemic analysis of the errors made on a large number 
of administrations of the present word lists may reveal error 
patterns from which new word lists could be developed. 
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APPENDIX A 
OVERVIEW OF SPEECH-RECOGNITION TESTING 
Bess (1983) writes that speech-recognition tests are used: 
1. To evaluate quantitatively communicative efficiency; 
2. To aid in the selection and evaluation of appropriate 
amplification; 
3. To delineate site of lesions; 
4. To assess specific rehabilitative needs. 
The development of tests which are effective in performing these 
four functions has occurred for much of the present century and 
will, no doubt, continue indefinitely as the challenge to change 
and refine such tests is met. 
Development of Speech-Recognition 
Materials for Adults 
Open-Set Tests 
The first attempt to assess speech recognition was made by 
Campbell (1910, cited by Berger, 19-?1) who was interested in 
evaluating speech as it was transmitted through telephone 
circuits. Campbell, working at the Bell Telephone Laboratories, 
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developed articulation-function curves which plotted the 
relationship between the correct performance in percentage 
correct-identification as a function of some variable such as 
intensity. These curves later became known as 
performance-intensity (P-I) functions (Olsen & Matkin, 19?9). 
The onset of World War II resulted in a renewed interest in 
speech-recognition testing. While much of The earlier research 
dealt with nonsense syllables, subsequent development, at least 
until the 19?0's, used monosyllabic words or sentences. Egan 
(1948, cited by Olsen & Matkin, 19?9) suggested six essential 
characteristics of speech-recognition words: 
I. Monosyllabic structure; 
II. Equality of difficulty; 
III. Equality of phonetic composition; 
IV. Equality in range of difficulty; 
V. Representative of the English language; 
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VI. Employment in common usage. 
He developed 20 lists of phonetically balanced monosyllabic words 
based on the frequency of occurrence in print. These lists 
became known as the Harvard Psychoacoustic Laboratories (PAL) 
PB-50 lists. 
Hirsh, Davis, Silverman, Reynolds, Eldert, and Benson (1952) 
identified several problems with the original PAL PB-50 lists: 
A. The tests used several words which no longer were in common 
usage; 
B. The original recordings of these lists had certain acoustic 
features which increased word-recognition difficulty; 
C. Phonetic balance was based on the printed word rather than on 
the spoken word; 
D. The original recordings failed to use a carrier phrase. 
The CID W-22 word lists were developed to modify these problems 
but, possibly created new ones. These lists consisted of four 
standardized 50-item lists, phonetically balanced on the basis of 
the printed and spoken word, and recorded on commercially 
available recordings. The CID W-22 word lists continue to be the 
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most widely used speech-recognition lists (Martin & Forbis, 
19?8). 
In 1960, Elpern investigated the assumption that the CID 
W-22 lists were equivalent in difficulty. Although differences 
were found, he concluded that these were small enough to be 
ignored in clinical practice. A comparison of the CID W-22 word 
lists indicated that the four lists can be separated into two 
sets of two equivalent lists (Ross & Huntington, 1962). 
According to these authors, lists I and II are equally reliable, 
while lists III and IV had smaller errors of measurement and 
higher reliability coefficients. 
Comparisons of the intelligibility of word lists (both the 
PB-50 and the CID W-22 lists) and continuous discourse was made 
by Giolas and Epstein (1963). Their results indicated that, 
while the CID W-22 lists were a close approximation of 
conversational speech and the PB-50 lists were more sensitive 
prognostically, neither test offered effective prognostic 
information with respect to how well a person would do in normal 
conversation. 
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The test-retest variability of the CID W-22 lists was 
examined in 1968 by Engelberg. He reported that for conductive 
losses, the variablity of scores was small enough that the 
administration of one PB list is sufficient to obtain a reliable 
response. However, for sensorineural hearing losses, he found 
that the test-retest reliability was large and administration of 
only one list was not adequate to obtain a reliable estimate of 
the individual's speech-recognition ability. 
In 1959, Lehiste and Peterson, in an attempt to define 
intelligibility more specifically, suggested that the term 
"phonemic balance" was more appropriate than "phonetic balance". 
They were particularly concerned with the coarticulatory effects 
of speech sounds. As a result of their interest in phonemic 
balance, they developed ten lists of 50 monosyllabic words each. 
Their words followed the frequency of occurrence in spoken 
English for each sound of the consonant-vowel/nucleus-consonant 
(CNC). They revised these lists in 1962 (Olsen & Matkin, 19?9), 
so that more of their words had a greater frequency of 
occurrence. The lists were revised further in 1963 by Tillman, 
Carhart, and Wilber who developed two lists from the original ten 
of Lehiste and Peterson. These lists became known as the 
Northwestern University Auditory Test #4 (NU4). They were later 
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(1966) expanded to four 50-word lists by Tillman and Carhart 
(cited by Bess, 1983) when they became known as Northwestern 
University Auditory Test #6 (NU6). Normative data are available, 
which discuss the effects of listener dialects, counterbalancing 
versus randomization, use of half-lists, and the equivalence of 
lists. 
Several studies have examined the characteristics of the 
recorded NU6 and CID W-22 lists. In a study by Beattie, Edgerton 
and Svihovec (19?-?), cassette recordings of both tests were 
examined. The results indicated that the commercial (Auditec) 
recordings of these lists could be used interchangeably, but that 
the comparability of the recordings must be examined using a 
hearing-impaired population. Orchik, Krygier, and Cutts (19?9) 
compared the commercial (Auditec) recordings of both the NU6 
lists and the CID W-22 lists, and found that for individuals with 
mild to moderate sensorineural hearing impairments, the scores 
obtained with the CID W-22 lists were superior to those obtained 
with the NU6 lists. Wilson, Coley, Haenel, and Browning, 19?6 
obtained good interlist equivalence for the Auditec recordings of 
the NU-6 lists. An analysis of the two different commercial 
recordings (Technisonics Studios and Auditec of St. Louis) of 
the CID W-22 lists revealed that the stimulus words of the 
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Technisonic recordings were 6.1 to dB greater than the 
calibration tone. The Auditec recordings had differences of 1 dB 
or less. Gengel and Kupperman (1980b) suggested that the 
recordings should not be used interchangeably unless actual 
average levels of the stimuli are used to equate the stimulus 
recording levels of the recordings. 
Further development of the speech-recognition lists occurred 
in 1968 when Boothroyd (cited by Olsen & Matkin, 19?9) developed 
15 lists of 10 CNC words each. These lists were phonemically 
balanced with respect to each other. The items on these lists 
are scored on the basis of identification of each phoneme rather 
than the whole word. Boothroyd suggested that phonemic scoring 
is advantageous because it provides a more "valid" estimate of 
the subject's errors, while requiring less administration-time 
than presentation of the standard 50-item lists. However, use of 
phonemic scoring has not enjoyed overwhelming popularity among 
practicing clinicians, possibly due to the acoustic 
characteristics of the monitor/talkback systems of most 
audiometers. 
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In an attempt to evaluate more effectively hearing-aid 
performance, Pascoe (19?5, cited by Bess, 1983) developed 
high-frequency speech-recognition lists. These CNC lists used 
three vocalic nuclei voiceless fricatives or voiceless plosives 
were used for 63% of the consonants. No phonetic balance was 
attempted, but both familiarization and pre-test practice are 
recommended for the appropriate usage of these lists. Before the 
lists may be considered useful clinically, development of 
published norms was recommended. This was attempted by Gravel, 
Ochs, Konkle, and Bess (1981, cited by Bess, 1983) who developed 
P-I functions for normal-hearing and hearing-impaired listeners. 
They suggested that the high-frequency word lists of Pascoe 
appeared to be sensitive to the word-recognition difficulties 
experienced by individuals having high-frequency hearing loss. 
Closed-Set Tests 
A variation from the open-set response paradigms used in the 
procedures described above, was the development of a closed-set 
paradigm. This development arose from the following criticisms 
of the open-set response: 
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1. Failure to differentiate between normal-hearing listeners and 
listeners afflicted with sensorineural hearing loss; 
2. Inability to analyze phonemic errors; 
3. Failure to differentiate between performance characteristics 
of hearing aids (Bess, 1983). 
Bess (1983) stated that closed-set response paradigms were a 
reasonable choice for several reasons: 
(A) They were not influenced by word familiarity or word 
frequency; 
(B) The potentials for learning effects and examiner bias were 
limited; 
(C) Analysis of the error patterns was possible; 
(D) The format is easy to administer; 
(E) The tests are simple to score. 
Fairbanks (1958) was among the first to develop a closed-set 
response paradigm for speech-recognition testing. The test which 
he developed was not a true closed-set because the listener was 
required to fill in the initial consonant sound of the word 
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he/she heard. House, Williams, Hecker, and Kryter (1965) 
developed the Modified Rhyme Test (MRT) in which the original 
lists of Fairbanks were expanded. The MRT is a true closed-set 
test in that the patient is required to make a choice from one of 
six possible answers. Elkins, 19?1, compared the scores from the 
MRT with scores from the CID W-22 lists. She suggested that the 
two scores were measuring a common but not identical aspect of 
speech-discrimination ability. 
The Modified Rhyme Hearing Test (MRHT) prepared by Kreul, 
Nixon, Kryter, Bell, Lang, and Schubert (1968) is the clinical 
version of the MRT. In this test, the stem (vowel nuclei) of the 
CNC word is held constant while the initial or final consonant is 
varied. The original recordings of this test had background 
noise recorded so as to enable normal-hearing listeners to 
achieve scores of 96, 83, or ?5 percent, 
Schultz and Schubert (1969) developed the Multiple Choice 
Discrimination Test (MCDT), based on CID W-22 lists. Their 
research showed that the slope of the function for the MCDT was 
steeper than that for the CID W-22 lists when each test was 
presented under similar conditions. Limited information on the 
use of this test with the hearing-impaired is available. These 
authors originally indicated that a vowel substitution test would 
Page ?6 
be developed. Olsen and Matkin (19?9) reported that they were 
not aware of such a test. 
A closed-set response test which uses final consonant 
confusions, initial consonant confusions, and medial vowel 
substitutions is the University of Oklahoma Closed Response 
Speech Test (UOCRT), developed by Pederson and Studebaker (19?2). 
The criteria used in the selection of test items to be used for 
this test were: 
1. meaningful words were used whenever possible; 
2. CNC words were used; 
3. test items within a set varied in one phoneme position only; 
4. test items were selected on the basis of familiarity. 
According to Olsen and Matkin, 19?9, this test is the only 
word-recognition test using vowel confusions in addition to 
consonant confusions. 
The California Consonant Test (CCT) developed by Owens and 
Schubert (19??) consists of one hundred items with three This 
test was developed after several investigations of vowel and 
consonants in closed set speech recognition testing. One of the 
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first such studies was an examination of the errors made by 
hearing-impaired listeners (Owens and Schubert, 1968). Owens and 
Schubert discovered that the most efficient phonemes for speech 
recognition testing were those which differed in only one 
distinctive feature. They provided lists of the most useful and 
least useful phonemes for this purpose. Two other studies 
examined the use of vowel items in a closed set speech 
recognition test (Owens, Benedict, and Schubert, 19?1) and the 
configurations and type of hearing loss (Owens, Benedict, and 
Schubert, 19?2). In 19?1, Schubert and Owens provided 
standardization for their CVC lists, including analyses of item 
difficulty, item discrimination, and inter-item correlations. 
They recommended that an independent validating study was 
necessary before these lists should be used clinically, foils 
each. Hearing-impaired subjects were used in studies upon which 
the final selection of test items and test format were based. 
The CCT has considerable potential, according to Bess, 1983, 
since it differentiates among hearing-impaired with varying 
degrees of difficulty in speech recognition. Bess suggested that 
this test may be especially useful in hearing-aid selection. 
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Schwartz and Surr (19?9) examined the CCT with respect to 
three problems: 
1. determining the P-I function for the test; 
2. comparing the performance scores for the CCT with those for 
the NU6; 
3. examining the internal consistency and split-half reliability 
of the two forms of the CCT. 
They suggested that the CCT is sensitive to phonemic recognition 
difficulties experienced by listeners having high-frequency 
sensorineural hearing losses. Schwartz and Surr did not 
recommend the use of split-half lists for the CCT due to the wide 
variability in the half-list scores. 
The Picture Identification Task (PIT) was developed by 
Wilson and Antablin (1980) for use with nonverbal adults. After 
comparing the normative data for this test with that for the NU6, 
these authors concluded that the PIT provides a good estimate of 
the word-recognition performance of adults who are unable to 
respond verbally. 
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Bess, 1983, provided the slopes for three closed response 
set tests. He concluded that the CCT is the most difficult, 
followed by the MRHT, and finally the PIT. 
According to Olsen and Matkin (19-?9), a frequent and valid 
criticism of monosyllabic word-recognition tests is that they do 
not represent everyday listening conditions. For this reason, 
tests using sentences as the materials were developed. One of 
the first attempts at developing a sentence test for 
speech-recognition testing was that of Silverman and Hirsh 
(1955). Although this test has been used for research purposes, 
it had not been used clinically to any great extent. This test 
is often referred to as the CID sentence test. The revised CID 
(R-CID) sentence test, developed by Harris, Haines, Kelsey, and 
Clark (1961), is similar to the CID sentence test except that the 
mean length of the sentences used was changed. Giolas and Duffy, 
19?3, examined the use of sentences in speech-recognition 
testing. The reliability scores which they obtained suggested 
that neither the CID sentence test nor the revised CID sentence 
test were high enough to recommend use of these tests clinically. 
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A closed-set response test, using sentences, was developed 
in 1965 by Speaks and Jerger. This test uses synthetic sentences 
and is referred to as the Synthetic Sentence Identification (SSI) 
test. In creating the sentences used in the test each word 
(except the first one) was selected, based only on the preceding 
word or words. Twenty-four lists of ten sentences each were 
generated. The ten sentences in a set were represented on an 
answer sheet and the listener was required to identify the 
sentence which he/she heard. 
A second closed-set response sentence-test was developed by 
Berger (1969). This test, known as the Kent State University 
speech discrimination test, had meaningful sentences printed on a 
score sheet. The listener selected one word in each sentence 
from a pool of five phonetically similar words. 
Kalikow, Stevens, and Elliot (19??) devised a sentence test 
in which only the last word varied. One half of the test items 
(that is, the last word) for each test were considered to be 
"high predictability" items while the remaining half were 
considered to be "low predictability" items. These sentences 
were recorded against a background of "babble". This test, which 
became known as the Speech Perception In Noise (SPIN) test, is 
intended to simulate everyday listening conditions more closely 
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than other similar tests. 
Owen (1981) studied the influence of acoustical and 
linguistic factors on the SPIN test. He concluded that the SPIN 
score is not a measure of the listener's use of contextual cues 
from the SPIN sentences but that the test differences were more 
closely related to the basic audibility of the test. Owen 
suggested that it may be possible to use this test to assess an 
individual's central auditory processing skills. 
Interest in the use of nonsense syllables in testing 
speech-recognition was revived in the 19?0's. Prior to this 
time, clinicians had been discouraged from using nonsense 
syllables by their lack of meaning, difficulty in getting a 
listener response, and problems in scoring responses. In 19?6, 
Resnick, Dubno, Howie, Hoffnung, Freeman, and Slosberg (cited in 
Bess, 1983) developed the nonsense syllable test (NST). This 
test consisted of seven subtests differing in the voicing of 
consonants, place of consonant production, and vowel context. In 
19?9, Edgerton and Danhauer, (cited by Bess, 1983) discussed the 
advantages of using nonsense syllables: 
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1. increased analytic accuracy; 
2. minimal contamination of results by memory and word 
familiarity effects; 
3. increased diagnostic efficiency. 
Further development of the use of nonsense syllables in 
speech-recognition testing is anticipated. 
Development of Speech-Recognition 
Materials for Children 
Speech-recognition tests designed for use with children have 
also been developed. Bess, 1983, suggested that the major 
modification in developing these tests has been to ensure that 
the test materials are within the receptive vocabulary of the 
children being tested. One of the earliest of such tests was 
developed by Haskins, 1949 (cited by Olsen & Matkin, 19?9). This 
test, called the PBK-50, was an open response set of monosyllabic 
words, derived from the PAL PB-50 lists, which also appeared on 
the International Kindergarten Vocabulary List. A similar test, 
the Manchester Juniour (MJ), was developed in England by Watson 
(cited by Olsen and Matkin, 19?9). 
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Sortini and Flake, 1953 (cited by Bess, 1983) developed a 
closed-set response test in which young children were required to 
point to small toys, representing PB words. In 1954, Pronovost 
and Dumbleton developed a test using 36 pictured word pairs, 
contrasting vowels, semi-vowels, and consonants. Children being 
tested with this test used a pointing response . This test was 
reported to have good reliability and validity. However, sdme 
difficulty was encountered in pictorializing some contrasts. 
Another test, developed by Myatt and Landes (1963) was 
standardized by Lerman, Ross, and Mclaughlin (1965) and was found 
to be reliable. This test was modified by Ross and Lerman in 
19?0 to solve some of the problems of the original test. The 
revised test became known as the Word Intelligibility by Picture 
Identification (WIPI). The WIPI is recommended for use with 
children having receptive vocabulary ages of four years or 
greater (Schwartz, 19?1, cited by Olsen and Matkin, 19?9). 
The Discrimination by Pictures (DIP) test, developed by 
Siegenthaler and Haspiel, 1966 (cited by Olsen and Matkin, 19?9), 
was recommended for use with children. This test has been 
criticized for the use of only two pictures per page, increasing 
the chances of a correct guess. Another test, designed for use 
with young children, has been developed by Katz and Elliott, 19?8 
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(cited by Bess, 1983). This test, the Northwestern 
University-Children's Perception of Speech (NU-CHIPS) is suitable 
for use with inner-city children with receptive vocabularies of 3 
years or better. The P-I functions for the WIPI, PBK-50, and NU6 
have been compared by Sanderson-Leepa and Rintelmann (19?6). 
These authors suggested that the WIPI is most suitable for three 
and one-half year old children, and the WIPI and PBK-50 for five 
and one-half year olds. The WIPI is the preferred test to use 
with the latter group because of its high interest and shorter 
required administration time. The NTJ6 is more difficult than 
either of the other two tests used in this study. 
An informal test is often used to assess clinically the 
speech recognition of young children. For this test, the child 
is asked to point to one of several familiar small toys. 
Although the test has not been standardized, it is possible to 
gain valuable information about hearing-aid performance or the 
difference between ears by using this test (Olsen & Matkin, 
19?9). 
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Hieber, Matkin, and Skalka, 1995 (cited by Olsen & Matkin, 
19?9) developed the Sound Effects Recognition Test (SERT) for use 
with children who were extremely restricted in their use of 
language. Erber (19?4, 19??, 1980) developed a series of tests 
for use with children having moderate-to-severe and 
severe-to-profound hearing losses. These tests used numbers, 
trochees, spondees, and monosyllables. 
Word-recognition tests, using sentences have also been 
developed for use with children. Blair (19?6) and Weber and 
Reddell (19??) (both cited by Olsen and Matkin, 19?9) developed 
tests using CNC or WIPI test items, embedded in sentences which 
were appropriate for use with children. Wilson (19?8) (cited by 
Bess, 1983) devised a test for children, using synthetic 
sentences. Wilson followed the principles of Speaks and Jerger 
(1965) to generate the sentences used in this test. Research has 
shown that the Synthetic Sentence Identification Test for 
Children (SSIC) is a simple and appropriate test for use with 
hearing-impaired children. 
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A sentence speech-recognition test for hearing-impaired 
children, the BKB, was developed by Bench Koval, and Bamford 
(19?9) (cited by Bess, 1983). This test was designed to reflect 
natural language usage by hearing-impaired children. Analysis of 
the test revealed that it is appropriate for the assessment of 
speech recognition under natural listening conditions (id est in 
play and school situations). 
Several researchers have investigated the use of adult 
speech-recognition tests with children. According to Larson, 
Peterson, and Jacquot (19?4), the results of testing using the 
NU6 lists in quiet with 5- and 6-year old children are the same 
as the results obtained with adults. Sanderson-Leepa and 
Rintelmann (19?6) found that seven and one-half year olds and 
nine and one-half year olds achieved comparable scores to those 
achieved by adults on the NU6 test. It was reported by Brooks 
and Goetzinger (1966) (cited by Bess, 1983) that, by Grade Six, 
children were able to perform in a manner similar to that of the 
adult population on speech-recognition tests. The usefulness of 
adult speech-recognition tests when used with children is also 
reported by McNamee (1960) Nielson (1960) and Wilson (19?8) (all 
cited by Bess (1983). 
Page 8? 
Studies by Eilers, Wilson, and Moore (19??), used a 
visually-reinforced infant speech discrimination task. This 
paradigm was used with infants aged 6 to 14 months. The 
assessment of the discrimination ability of infants who are 
thought to be developmentally-disabled and the assessment of 
amplification systems for young infants are two of the suggested 
uses for this type of testing. 
Factors in Test Administration 
Use of Carrier Phrase 
One of many controversial topics in the use of 
word-recognition tests is the use of a carrier phrase. The 
carrier phrase is used to alert the listener to the upcoming test 
word and to enable the clinician to monitor his or her voice 
appropriately on the volume-unit (VU) meter (Olsen & Matkin, 
19?9). Carrier phrases commonly used are: "Say the word _•"> 
"You will say "The word is . and "Write the word 
Most of the recorded materials have the carrier phrase 
recorded prior to the test word. Many researchers have 
questioned the necessity of the use of a carrier phrase. Studies 
by Martin, Hawkins, and Bailey (1962) and McLennan and Knox 
(19?5) suggested that scores were poorer when the carrier phrase 
was not used. 
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The necessity of the carrier phrase is especially questioned 
in light of the time which can be saved when it is not used. 
Lynn (1962), in an attempt to shorten the time required for the 
administration of the PB lists, used one carrier phrase for every 
two test words. He suggested that the use of paired words may be 
considered, especially when time-saving becomes a factor. 
Gladstone and Siegenthaler, 19?1 reported that 
intelligibility scores were enhanced when the words were 
presented with a carrier phrase. The carrier phrase "You will 
say ." provided The greatest additional cues for improved 
intelligibility. Lynn and Brotman (1981) also studied the 
carrier phrase "You will say . ." The results of their study 
suggested that this carrier phrase contains sufficient 
information for the listener to use in the identification of 
place of articulation for the initial stop consonant of some test 
words. 
Ose of Recorded Materials 
A second controversial topic in the presentation of word 
recognition tests is the use of recorded versus 
monitored-live-voice (MLV). Although MLV allows for greater 
flexibility of presentation (Carhart, 1965), several researchers 
have suggested that consistency in presentation can be achieved 
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only by using recorded materials. (Olsen & Matkin, 19?9). In a 
study by Beattie, Svihovec, and Edgefton (19?8), differences 
between taped and MLV presentations of the NU6 lists were not 
statistically significant at the 0.05 level of confidence. They 
suggested that the use of MLV by persons skilled in using this 
technique and speaking General American dialect may result in 
speech discrimination scores which correspond closely with those 
obtained by using recorded presentations. 
According to Kreul, Bell, and Nixon (1969) and Bess (1983), 
the speaker appears to be an important variable affecting speech 
recognition scores. A study by Gengel and Kupperman (1980a) 
examined the effects of different speakers using the CID W-22 
word lists. The results of their study showed that a single word 
list is not equivalent when spoken by six different speakers in 
three different noise backgrounds. 
Presentation Level 
The level at which the listener is presented with the words 
is an important variable in the presentation of words of a 
word-recognition test (Olsen & Matkin, 19?9). The listener must 
be offered the best opportunity for clear understanding of the 
words presented. According to Bess (1983), the range of 
presentation levels used in most clinics is 25- to 50-dB 
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sensation level (SL). In 19-??, Posner and Ventry determined that 
the use of the most comfortable loudness (MCL) level for speech 
recognition testing of individuals having sensori-neural hearing 
impairments was not useful as these individuals do not select an 
MCL level at which discrimination is the best. Olsen and Matkin 
(19?9), after reviewing much of the literature regarding 
presentation level for word recognition tests suggested that 
presentation at more that one level should be encouraged. They 
strongly recommended using the threshold obtained at 2000 Hz as 
one of the presentation levels. The threshold at 2000 Hz was 
found to be the best predictor of speech recognition ability in a 
study by Yoshioka and Thornton (1980). In an earlier study by 
Kyle (19??), the mean of five frequencies was recommended as the 
best predictor of speech intelligibility. However, Kyle 
suggested that any combination of frequencies which has 1000 Hz 
as a major component would provide a valid measure of this 
ability. 
Bess (1983) suggested that the most useful information about 
a person's word-recognition abilities can be obtained when a P-I 
function for PB words is obtained. However, he recognized that 
obtaining this information is time-consuming and that a screening 
is often performed for this reason. Bess recommended that speech 
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recognition should be tested at a minimum of two to three 
successively higher intensity levels. 
Use of Written Responses 
Verbal versus written subject responses is yet another 
source of difference in the testing of speech recognition. 
Merrell and Atkinson (1965), Lovrinic, Hahn, Burgi, and Curry 
(1968), and Nelson and Chaiklin (19?0) supported the use of a 
written response as providing a more reliable score. Factors 
contributing to examiner error in the use of a verbal response 
include; 
1. limited bandwidth of the monitoring system of most 
audiometers; 
2. poor signal to noise ratio in the examiner's room; 
3. absence of visual cues; 
4. the examiner's speech perception ability (Bess, 1983). 
Use of Signal Degradation 
Olsen and Matkin (19?9) provide the following reasons for 
mixing background noise with the signal: 
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1. It makes the test more difficult. 
2. It makes the test resemble everyday conversational situations 
more closely. 
3. It enhances the sensitivity of the test in demonstrating 
communicative difficulties in everyday life conditions. 
Many of the more recent tests use background noise or a competing 
message taped on the test tape. Tests using such a format 
include the MEET, NST, MCDT, UORCT, SPIN, and R-CID. According 
to Bess (1982) (cited by Bess, 1983) no standardized procedures 
for the use of speech-recognition tests in adverse conditions 
exist. Gengel, Miller, and Rosenthal (1981) questioned the 
reliability of the CID W-22 word lists when presented with noise. 
They suggested that the use of a closed-set test may provide a 
more reliable measure of an individual's speech-recognition 
ability. 
The use of competing messages is another method used to make 
the speech-recognition test more difficult. Dirks, Morgan, and 
Dubno (1982) studied the effects of background "babble" on the 
speech recognition of sensorineural hearing impaired persons. 
These individuals exhibited a significant deficit in performance 
when listening to test items in the presence of babble. 
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Noise and competing messages are not the only adverse 
listening conditions which can be used to challenge the auditory 
system. Another technique often used is that of speech which is 
expanded or compressed across time. In a study by Manning, 
Johnston, and Beasley (19??), the performance of children with 
auditory perceptual disorders on a time-compressed speech 
recognition task was measured. These children performed nearly 
the same at 0% and 30% time compression conditions s normal 
children but more poorly at the 60% time compression condition. 
Normals performed best at 0% then 30% and most poorly at 60 %. 
Although the results of this study were not conclusive, the 
authors suggested that time compression of individual words 
facilitates the short-term memory function of children with 
auditory processing problems. 
Use of Shorter Test Lists 
In attempts to save time and reduce fatigue of the listener 
and the examiner, several researchers have reduced the number of 
items used to test word recognition ability. Campanelli (1962), 
Elpern (1961), and Resnick (1962) compared the results of 
split-half lists (25-words) with full list scores. Agreement 
between the two was generally apparent. High correlations 
between half-list derived from the frequencies of occurrence of 
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errors and the corresponding full-list scores have been found by 
several other researchers (Burke, Shutts and King, 1965; 
Campbell, 1965; Keating, 19?4; Margolis and Millin, 19?1; 
Shutts, Burke, and Creston, 1964). 
Rose (19?4) (cited by Bess, 1983) suggested a further 
reduction of the word lists to ten words. He used the first ten 
words of each list to screen for the necessity of continuing the 
test for the remaining forty items. If the listener made one or 
fewer errors on the first ten words (which were the ten most 
difficult words) the test was not continued. Raffin and Thornton 
(1983) also have evaluated ten-word lists with respect to the 
effectiveness with which such lists categorize normal hearing 
individuals. 
The use of shortened speech-recognition lists has been 
questioned by Grubb (1963a, b). She emphasized that 25-word 
lists were no longer phonetically balanced. In contrast, Tobias 
(1964) suggested that phonetic balance was not necessary for word 
recognition lists. 
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The reliability of a given score is dependent upon the 
listener's performance and the length of the word list used to 
test the listener's performance. The binomial theorem has been 
suggested as useful in assessing the reliability of the 
listener's score on a given test (Hagerman, 19?6; Thornton and 
Raffin, 19?8). As the length of the list decreases, the standard 
deviation increases. If shorter lists are used, one must be 
willing to accept a larger standard deviation of scores. 
Purposes of Speech-Recognition Tests 
According to Olsen and Matkin (19?9), the purpose in 
developing and using speech-recognition tests has been to 
determine, on the basis of an achieved score (or scores), the 
extent of an individual's handicap for hearing and understanding 
speech. Several tables and formulae have been developed for 
estimating the degree of handicap. Bess (1983) reported that, 
although this is an interesting concept, it fails to accurately 
predict the word-recognition abilities of hearing-impaired 
persons. 
According to Bess (1983), minimal speech-recognition 
problems are associated with conductive hearing-loss. With 
cochlear impairment, varying degrees of understanding of speech 
are found. For eighth cranial-nerve (N. VIII) lesions, low 
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performance-scores often are found. However, a wide range of 
scores occurs, making differential diagnosis based on speech 
recognition scores difficult at best. Geffner and Donovan (19?4) 
questioned the validity of results of speech recognition tests 
with patients having moderate to moderately-severe sensori-neural 
hearing losses. According to these authors, the performance of 
such patients on speech recognition tests does not provide enough 
enough information to quantify the degree of hearing loss. 
Dirks, Kamm, Bower, and Betsworth (19??) examined the use of 
P-I functions in diagnosis. They suggested that determination of 
the level at which the maximum score for phonetically-balanced 
words is achieved (PB max) is important. Steps which are smaller 
than 10 dB should be used in the determination of PB max and of 
the rollover phenomenon (that is, "successfully higher scores as 
the test material are presented at successively greater intensity 
levels until a maximum score is reached, followed by poorer 
scores at still greater intensity levels" (Olsen and Matkin, 
19?9, Page 18?). High rollover ratios frequently are obtained 
with patients having N. VIII lesions (Jerger and Jerger, 19?1, 
cited in Olsen and Matkin, 19?9). Gang (19?6) reported high 
rollover ratios with elderly individuals. He suggested that the 
use of rollover scores in site of lesion evaluation of the 
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elderly may not be effective due to the high frequency of 
occurrence of this phenomenon in this age group, Hannley and 
Jerger (1981), suggested that the "status of the acoustic reflex 
bears a significant relationship to the amount of rollover 
produced by subjects with N. VIII lesions" (Page 25?). 
Several factors contributing to problems in speech 
understanding are given by Bess (1983): 
1. amount of hearing loss: As the hearing loss increases, a 
progressive reduction in speech intelligibility is observed. 
This is due to the reduction in the redundancy of speech 
sues. 
2. shape of hearing loss: As high frequencies are eliminated, 
the intelligibility of consonants is reduced. Conversely, 
the intelligibility of vowels is affected most by the 
elimination of low frequency information. 
3. masking: hearing impaired individuals have a greater upward 
spread of masking than normal listeners. Upward spread of 
masking refers to the masking of frequencies above a 
particular frequency due to the presence of harmonics of that 
frequency. 
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4. N»_ VIII involvement: Individuals with N. VIII lesions have 
greater difficulty in understanding speech than those with 
cochlear loss. 
5. Other factors which affect speech intelligibility include 
etiology, duration of loss. present age, age of onset. and 
psychological factors, including memory, reaction time, power 
of concentration, and receptive vocabulary 
Speech-recognition lists have been used to evaluate 
hearing-aid performance since 1936 (Hartig and Newhart; cited by 
Olsen and Matkin, 19?9). Due to dissatisfaction with the 
sensitivity and consistency of available lists, several attempts 
were made to derive more difficult tests for hearing-aid 
selection. These tests include the "high-frequency lists" of 
Pascoe (19?5) (cited by Bess, 1983) and the SSI of Speaks and 
Jerger (1965). Levitt and Resnick (19?8) (cited by Bess, 1983) 
suggested that two types of lists were necessary for hearing-aid 
evaluations 
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1. one to provide a realistic estimate of the hearing-aid 
performance ; 
2. a second to give specific information about features of 
speech which give the listener difficulty. 
By using speech-recognition tests, the hearing-impaired 
individual's recognition of specific consonants or vowels and 
sentences can be assessed. The success of a particular therapy 
strategy also may be evaluated (Bess, 1983). 
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appendix b 
DESCRIPTIVE DATA FOR C.I.D. AUDITORY TEST W-22 
LIST I 
In order to compare the data obtained with the present study 
to the algorithms and efficacy of procedures suggested by Raffin 
and Thornton (1983), it was necessary to have an equal number of 
subjects for each list so as to avoid biasing the results and any 
conclusions drawn from them by having substantially more subjects 
in one list than the other three lists. Thus, the initial sample 
size of 391? subjects was reduced to 3001 subjects. 
Table B1 shows the frequency distribution of subjects for 
each of the six randomizations (Forms A through F) of List I. It 
was not possible to equate the number of subjects in each 
randomization, and there exists considerable differences in the 
number of subjects assessed using the several randomizations. It 
would appear that Form D was used least often (having only 408 
subjects representing 13.6% of the 3001 subjects) while Form E 
was used most often (having 541 subjects representing 18.0% of 
the sample size). While there are differences in the number of 
subjects representing each of the six randomizations, these 
discrepancies are not deemed significantly large to affect or 
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TABLE B1 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION FOR LIST I  
For each randomization of C.I.D. Auditory Test W-22, for 
List I, the number of subjects sampled (N) and the percentage (%) 
of the sample that number represents are provided. The data are 











c ! d 1 e 
1 
f i 
1 n i 1 500 1 501 516 408 1 541 535 1 
1 % 1 1 16.?% | 16.?% 1? .2% 13.6% 1 18.0% 1?.8% | 
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skew the results. 
Table B2 represents the tabulations of the number of 
subjects obtaining a given full-list score as a function of the 
randomization used to assess their word-recognition performance. 
The purpose of this Table was to help determine whether a given 
randomization tended to yield different performance scores than 
other randomizations. This procedure was deemed necessary since, 
according to officials at Technisonic Studios, each randomization 
has a different master tape, and thus the acoustic 
characteristics of the speech signals for any given item may be 
different on one randomization when compared to the acoustic 
characteristics of the same item drawn from a different 
randomization. The electro-acoustic characteristics of the 
signals were not measured for the present investigation. While 
for any given score, the distribution of subjects may vary 
considerably as a function of the randomization (see for example, 
the distribution for a full-list score of 64% which was achieved 
by 0.4% of the subjects in Form B while it was achieved by 3.3% 
of the subjects in Form C), there does not appear to be a 
consistent pattern in which subjects in one randomization score 
higher or lower than subjects in other randomizations. 
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TABLE B2 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION BY SCORE FOR LIST I 
For each randomization of C.I.D. Auditory Test W-22, for 
List I, the number of subjects sampled (N) is broken down 
according to the full-list score (SCORE) (in percent correct 
identification) and the percentage (Column %) that number 
represents of the number of subjects in that randomization also 
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TABLE B2 (continued) 
1 SCORE 1 
1 1 
I I 
II A 1 B 
RANDOMIZATION 
1 C I D 1 E 1 F 
1 
1 
/ / I I  / / / / / I  
/ / I I  / / / / / / 
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TABLE B2 (continued) 
iSCORE| II RANDOMIZATION | 
I  I  | | A | B | C | D | E | F |  
| =====, ======== | | ===== j ====== | ===== | ====== | ====== J ====== | 
/  /  / /  /  /  /  /  /  /  
I I  I I  I  I  I  I  I  I  
] | 1 
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TABLE B2 (continued) 
1 SCORE I l i RANDOMIZATION 1 
1 1 1! A 1 B I C 1 D 1 E 1 F 1 
I  /  / /  /  /  /  /  /  /  
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Tables B3A and B3B through B5A and B5B represent the 
efficacy of the Thornton and Raffin (1978) and Raffin and 
Thornton (1983) shortened word lists for List I. See the main 
text for a more detailed discussion of these results. 
Table B6 gives the correlation coefficients for each word 
with the most-highly correlated single item, and with the 
full-list score, the Thornton and Raffin (19?8) ten 
most-difficult items, the Raffin and Thornton (1983) TENBEST 
items, and the Raffin and Thornton (1983) best twenty-five items. 
It may be observed that the highest correlations among single 
items appeared to be related to the items' similarity of acoustic 
characteristics. Specifically, homophenous words (see for 
example HIGH and ISLE) tended to yield higher coefficients. 
However, other words that do not appear to be similar in acoustic 
characteristics nor in their distinctive features of production 
also appear to correlate highly. The latter results were 
unexpected and no immediately apparent reason could be found to 
explain this relationship (see for example, CARVE and ACHE). In 
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TABLE B3A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON BEST 25 ITEMS 
FOR LIST I  
The number of scores categorized as "normal" (predicted 
full-list scores >_92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) best 25 
items are compared with the actual full-list scores obtained on 
C.I.D. Auditory Test W-22, List I. These scores are listed for 
three different criteria for performance on these 25 items: 
no-word missed, zero-to-one word missed, and zero-to-two words 
missed. Data are based on a sample of 3001 observations. 
i criterion:1 
1 1 
1 no word i 
1 missed i 








1 predicted i 
1 category: 1 
1 1 
1 1 
1>92% | <92%| >92%1 <92% >92%| <92% 
——— — i 
1 
>92% | <92% | 
_ i 
1 full-list i 
i score I 
1 i 
1 1 i 
1 1 1 










1 i 1 1 
1 >92% | 
1 1 1 






1094 i 81 i 
1 <92% | i 0 1 18261 11 1825 1211814 89 1 1737 1 
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TABLE B3B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the best 25 items per Raffin and Thornton, 1983 (see Table Gl)] 
when their full-list scores actually were less than 92% are 
listed. Data are based on a sample of 3001 observations. 
I CRITERION:1 I NO WORD ZERO-TO-ONE ZERO-TO-TWO ZERO-TO-THREE 1 
1 1 1 MISSED WORD MISSED WORDS MISSED WORDS MISSED I 
I FULL-LIST I 
1 SCORE j 
1 |  1 1 
1 90% | 1 0 0 ? 49 I 
1 88% | 1 0 0 4 21 I 
! 86% | 1 0 1 1 15 1 
1 84% I 1 0 0 0 4 i 
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TABLE B4A 
ACCURACY OF CATEGORIZATION FOR THE 
THORNTON AND RAFFIN 10 MOST-DIFFICULT ITEMS 
FOR LIST I  
The number of scores categorized as "normal" (predicted 
full-list scores >_92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Thornton and Raffin (19?8) 10 
most-difficult items are compared with the actual full-list 
scores obtained on C.I.D. Auditory Test W-22, List I. These 
scores are listed for three different criteria for performance on 
these 10 items: no-word missed, zero-to-one word missed, and 
zero-to-two words missed. Data are based on a sample of 3001 
observations. 










to two i 
missed i 
1 — — i 
i predicted | 
1 category: 1 
1 — 
1 1 
1 >92% | <92% 
1 
>92% | <92% >92% 
1 1 
1 <92% | 
i full-list i 










1 | 1 1 
1 >92% | 
1 1 
1 259 1 916 
1 
57? 1 598 960 
1 1 
i 215 1 
! <92% | 1 4 | 1822 21 | 1805 ?4 i 1752 | 
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TABLE B4B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the ten most-difficult words per Thornton and Raffin, 19?8 (see 
Table G3)] when their full-list scores actually were less than 
92% are listed. Data are based on a sample of 3001 observations. 
I CRITERION: 1 INO WORD MISSED| ZERO TO ONE 1 ZERO TO TWO | 
1 1 j |  WORD MISSED 1 WORDS MISSED I 
I FULL-LIST I 1 1 1 1 
j SCORE i 
1 |  
i 1 




1 1 1 
! 90% 1 
1 1 
1 2 | ? 
1 
1 35 I 
1 88% | 1 l  ! ? 1 19 1 
1 86% 1 1 1 1 4 1 8 1 
1 84% 1 1 0 I 2 1 3 I 
1 82% | 1 0 i 1 1 2 1 
1 80% | 1 0 1 0 1 2 1 
1 ?8% 1 1 0 ! 0 1 2 1 
1 ?6% i 1 o ! 0 1 1 1 
1 ?0% 1 1 0 1 0 1 1 | 
1 66% I 1 o 1 0 1 1 | 
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TABLE B5A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON TENBEST 
FOR LIST I  
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) TENBEST 
are compared with the actual full-list scores obtained on C.I.D. 
Auditory Test W-22, List I. These scores are listed for three 
different criteria for performance on these 10 items: no-word 
missed, zero-to-one word missed, and zero-to-two words missed. 
Data are based on a sample of 3001 observations. 









ZERO TO TWO | 
WORDS MISSED 1 
I PREDICTED | 
1 CATEGORY: I 
1 1 
1 >92% | 
1 




>92% | <92% | 
1 FULL-LIST I 
1 SCORE I 
1 1 
1 1 









1 |  
1 .>92% I 
i 1 





?00 1 4? 5 
I 
1 1 
1031 1 144 I 
I i 
1 <92% | 
1 — 1 
1 6 | 
1 
1820 1 25 1 1801 
— i — i 
96 1 1?30 | 
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TABLE B5B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the TENBEST per Raffin and Thornton, 1983 (see Table G5)] when 
their full-list scores actually were less than 92% are listed. 
Data are based on a sample of 3001 observations. 
1 CRITERION: I INO WORD MISSED ZERO TO ONE ZERO TO TWO I 
1 WORD MISSED WORDS MISSED | 
I FULL-LIST j i 
I SCORE | 1 
1 
1 90% I 
1 
1 3 8 41 I 
1 88% I I 1 10 23 I 
1 86% 1 1 1 4 15 1 
1 84% 1 i o 1 4 i 
1 82% | 1 0 1 3 1 
1 80% 1 1 0 0 3 i 
1 ?8% 1 I 1 1 3 1 
1 *6% 1 1 o 0 2 1 
1 f0% 1 1 0 0 1 | 
1 66% | 1 o 0 1 | 
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TABLE B6 
ITEM CORRELATIONS WITH VARIOUS SCORES 
FOR LIST I 
Correlation coefficients obtained for each item with the 
most-highly correlated item, (BEST WORD), full-list score 
(SCORE), Thornton and Raffin (1978) 10 most-difficult items 
(TR10H), Raffin and Thornton (1983) TENBEST (RT10B), and Raffin 
and Thornton (1983) best 25 items (RTB25). Data are based on a 
sample of 391? subjects. 
1 ITEM | I CORRELATION COEFFICIENTS WITH 1 
I I I BEST WORD | SCORE I TR10H 1 RT10B | RTB25 I 
1 AN II LAW 0.2308 I 0.3385 1 0.3384 1 0.2119 1 0.34761 
1 YARD I I DAD 0.3?f? | 0.5362 | 0.3004 1 0.3004 | 0.48981 
1 CARVE 1 I GIVE 0.4371 1 0.6117 1 0.4824 1 0.5672 | 0.62541 
I us II AS 0.4076 | 0.5534 1 0.3867 1 0.3933 1 0.53361 
1 DAY I 1 DAD 0.4191 1 0.5756 1 0.3859 1 0.3938 | 0.51371 
1 TOE II EARN 0.4116 | 0.5943 1 0.4219 1 0.4225 1 0.58351 
1 FELT 1 1 GIVE 0.4561 1 0.6075 1 0.3997 1 0.4096 1 0.54611 
1 STOVE I I CARVE 0.3802 | 0.5570 1 0.4395 1 0.4551 1 0.57481 
1 HUNT I I NONE 0.3855 1 0.4817 1 0.2790 1 0.2699 1 0.45181 
1 RAN II AS 0.4321 | 0.5757 1 0.3516 1 0.3505 1 0.50541 
1 KNEES 11 BATHE 0.4723 1 0.5446 1 0.6991 1 0.7094 | 0.60701 
1 NOT II NONE 0.3572 | 0.4061 1 0.2548 1 0.2508 1 0.35081 
1 MEW 1 1 BATHE 0.3792 | 0.4438 | 0.5910 | 0.5942 | 0.50261 
1 LOW II OR 0.3926 1 0.5240 | 0.2862 1 0.2869 1 0.48011 
1 OWL II ISLE 0.3395 1 0.4479 1 0.2793 1 0.2762 1 0.44131 
1 IT II YARD 0.3462 1 0.4066 1 0.2329 1 0.2319 1 0.34451 
1 SHE II JAM 0.4013 1 0.5645 1 0.4985 1 0.5233 1 0.58191 
I HIGH I| ISLE 0.3673 1 0.5122 | 0.3288 1 0.3336 1 0.49571 
I THERE 1 I ISLE 0.4076 | 0.5218 | 0.3131 1 0.3109 1 0.48801 
1 EARN I I SKIN 0.4368 | 0.6651 1 0.5171 1 0.5306 1 0.66291 
1 TWINS Ij ACE 0.3769 1 0.5246 | 0.4851 1 0.5033 1 0.5021| 
1 COULD I 1 GIVE 0.4238 | 0.5648 | 0.3534 1 0.3608 1 0.49891 
1 WHAT I I OR 0.3940 1 0.4544 1 0.2182 1 0.2100 ! 0.38571 
I BATHE 11 KNEES 0.4723 | 0.6013 I 0.6915 1 0.6957 1 0.64821 
1 ACE I 1 EAST 0.5096 | 0.4935 1 0.6445 1 0.6551 1 0.54951 
1 YOU i1 YARD 0.3633 | 0.4610 1 0.2541 1 0.2497 1 0.39071 
/  / /  /  /  /  /  /  
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TABLE B6 (continued) 
item i| correlation coefficients with i 
i| best word i score i tr10h i rtiob i rtb25 i 
| ========== | | =============== | ======== | ======= | ======= | ======= | 
/  I I  /  /  /  /  /  
/ I I  I I I / /  
I as II isle 0.4660 I 0.6112 I 0.3788 I 0.3808 I 0.53701 
I wet II as 0.4251 I 0.5697 I 0.3553 I 0.3610 I 0.50301 
I chew II knees 0.3380 I 0.4456 I 0.5558 I 0.5658 I 0.49341 
I see II east 0.4052 I 0.5367 I 0.5191 I 0.5309 I 0.51711 
I death il bathe 0.2941 I 0.4365 I 0.4988 I 0.3565 I 0.46601 
I them II poor 0.4102 I 0.4516 I 0.2960 I 0.2907 I 0.36761 
I give II felt 0.4561 I 0.6505 I 0.4574 I 0.4609 I 0.63181 
I true II earn 0.4020 I 0.5762 I 0.4282 I 0.4318 I 0.52941 
I isle II as 0.4660 1 0.5735 I 0.3261 I 0.3217 I 0.5022| 
| or II poor 0.4757 I 0.5451 I 0.2987 I 0.2956 I 0.49811 
I law II ran 0.3792 I 0.5362 I 0.3408 I 0.3351 I 0.47091 
I me || him 0.2613 I 0.3635 I 0.2174 I 0.2161 I 0.30541 
I none II ran 0.3959 I 0.5238 I 0.2844 I 0.2811 I 0.45071 
I jam II knees 0.4221 I 0.5398 I 0.5443 I 0.6531 I 0.52331 
| poor M or 0.4757 I 0.5771 I 0.3566 I 0.3578 I 0.51101 
I him II yard 0.4306 I 0.5017 I 0.2891 I 0.2843 I 0.46821 
I skin II earn 0.4368 I 0.6004 I 0.4545 I 0.4686 I 0.56011 
I east II ace 0.5096 I 0.5109 I 0.6469 I 0.6586 I 0.56701 
I thing II bathe 0.3901 I 0.5856 I 0.4920 I 0.4957 I 0.55331 
I dad I I as 0.4504 I 0.5665 I 0.3436 I 0.3372 I 0.49001 
I up II isle 0.4207 I 0.5260 I 0.3051 I 0.3093 I 0.46301 
I bells II bathe 0.3318 I 0.5175 I 0.5382 I 0.5387 I 0.53661 
I wire II isle 0.4190 I 0.5419 I 0.3603 I 0.3604 I 0.48031 
I ache II carve 0.2253 I 0.3888 I 0.4738 I 0.4630 I 0.42861 
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general, words in this latter category tended to have lower 
coefficients than those of the first category. It appears to 
make sense that items which are similar acoustically should also 
result in like amounts of difficultyy for word-recognition 
ability. All of the correlation coefficients were significantly 
greater than chance at the 0.0000 level of confidence. 
Figure B1 gives the proportion of subjects in any given 
full-list score that correctly identified each of the fifty items 
of List I. The data illustrated in this figure then were used to 
generate a new list of ten words for which the frequency 
distribution of proportion correct identification most closely 
approximated a step function at a full-list score of 92%. See 
Table G6 for the result of this assessment. 
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FIGURE Bi 
FREQUENCY DISTRIBUTIONS FOR PERFORMANCE 
ON EACH ITEM OF LIST I  
The proportion of subjects correctly identifying each item 
as a function of their full-list performance scores. Each figure 
is the result of compilation of data from 391? observations. 
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FIGURE Bl (continued) 
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FIGURE Bl (continued) 
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FIGURE Bl (continued) 
PROPORTION CORRECT IDENTIFICATION FOR CARVE PROPORTION CORRECT IDENTiFICATION FOR TWlWi 
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FIGURE Bl (continued} 
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FIGURE Bl (continued) 
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FIGURE Bl 
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FIGURE Bl (continued) 
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FIGURE Bl (continued) 
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APPENDIX C 
DESCRIPTIVE DATA FOR C.I.D. AUDITORY TEST W-22 
LIST II 
In order to compare the data obtained with the present study 
to the algorithms and efficacy of procedures suggested by Raffin 
and Thornton (1983), it was necessary to have an equal number of 
subjects for each list so as to avoid biasing the results and any 
conclusions drawn from them by having substantially more subjects 
in one list than the other three lists. Thus, the initial sample 
size of 3022 subjects was reduced to 3001 subjects. 
Table CI shows the frequency distribution of subjects for 
each of the six randomizations (Forms A through F) of List II. 
It was not possible to equate the number of subjects in each 
randomization, and there exists considerable differences in the 
number of subjects assessed using the several randomizations. It 
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TABLE CI 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION FOR LIST II 
For each randomization of C.I.D. Auditory Test W-22, for 
List II, the number of subjects sampled (N) and the percentage 
(%) of the sample that number represents are provided. The data 
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would appear that Form D was used least often (having only 263 
subjects representing 8.8% of the 3001 subjects) while Form E was 
used most often (having 862 subjects representing 28.?% of the 
sample size). 
Table C2 represents the tabulations of the number of 
subjects obtaining a given full-list score as a function of the 
randomization used to assess their word-recognition performance. 
The purpose of this Table was to help determine whether a given 
randomization tended to yield different performance scores than 
other randomization. This procedure was deemed necessary since, 
according to officials at Technisonic Studios, each randomization 
has a different master tape, and thus the acoustic 
characteristics of the speech signals for any given item may be 
different on one randomization when compared to the acoustic 
characteristics of the same item drawn from a different 
randomization. The electro-acoustic characteristics of the 
signals were not measured for the present investigation. While 
for any given score, the distribution of subjects may vary 
considerably as a function of the randomization (see for example, 
the distribution for a full-list score of 40% which was achieved 
by 0.0% of the subjects in Form C while it was achieved by 2.3% 
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TABLE C2 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION BY SCORE FOR LIST II 
For each randomization of C.I.D. Auditory Test W-22, for 
List II, the number of subjects sampled (N) is broken down 
according to the full-list score (SCORE) (in percent correct 
identification) and the percentage (Column %) that number 
represents of the number of subjects in that randomization also 
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TABLE C2 (continued) 
I SCORE| || RANDOMIZATION | 
I  I  l | A | B | C | D | E | F |  
I I  / / / / / / / /  
I I  I I  I  I  I  I  I  I  
I  1 6  | N  | | 3 | 2 | 0 | 1 | 2 | 4 |  
I I Column %|| 0.5 I 0.6 I 0.0 I 0.4 I 0.2 I 0.? I 
I  1 8  | n  I I 2 I 0 I 0 I 3 I 1 I 4 I  
I I Column %|| 0.4 I 0.0 I 0.0 I 1.1 I 0.1 I 0.? I 
I  2 0  I N  | | 1 | 2 | 0 | 0 | 1 | 3 |  
I |Column %|| 0.2 I 0.6 I 0.0 I 0.0 I 0.1 I 0.5 I 
I  2 2  | N  | | 2 | 0 | 1 | 0 | 5 | 3 |  
I I Column % I I 0.4 I 0.0 I 0.3 I 0.0 I 0.6 I 0.5 I 
I 24 I N || 2 | 2 | 9 I 1 I 3 I 0 I 
I I Column % I I 0.4 I 0.6 I 2.3 I 0.4 I 0.3 I 0.0 I 
I  2 6  | N  | | 6 | 1 | 3 | 3 | 3 | 2 |  
I I Column %11 1.1 I 0.3 I 0.8 I 1.1 I 0.3 I 0.3 I 
I  2 8  |N I I 2 I 0 I 0 I 1 I 3 I 2 I  
I I Column %|| 0.4 I 0.0 I 0.0 I 0.4 I 0.3 I 0.3 I 
I  3 0  | N | | 4 |5| 2 | 0 I 3 | 1 |  
I I Column %|I 0.? I 1.4 I 0.5 I 0.0 I 0.3 I 0.2 I 
I  32 |N U 3 I 3 I 2 I 1 I 5 I 1 I  
I I Column %|j 0.5 I 0.9 I 0.5 I 0.4 I 0.6 I 0.2 I 
I  3 4  |N I I 4 I 1 I 1 I 0 I 6 I 6 I  
I |Column % I I 0.? I 0.3 I 0.3 I 0.0 I 0.? I 1.0 I 
I 36 I N || 1 | 1 | 4 I 1 I 3 I 2 | 
I I Column %|| 0.2 I 0.3 I 1.0 I 0.4 | 0.3 I 0.3 I 
I I  I I  I  I  I  I  I  I  
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TABLE C2 (continued) 




II A I B | 
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RANDOMIZATION 
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1 — 1 | 
1 N 1 ? 4 3 14 10 
1 Column %l 1 1.3 1.2 0.8 2.7 1.6 1.7 
1 N 1 10 3 5 8 ? 6 
I Column %l 1 1.8 0.9 1.3 3.0 0.8 1.0 
1 N 1 12 4 7 6 8 11 
1 Column %l 1 2.2 1.2 1.8 2.3 0.9 1.9 
1 N 1 4 3 5 3 12 ? 
1 Column % \  1 0.? 0.9 1.3 1.1 1.4 1.2 
i N 1 9 1 3 6 If 5 
1 Column %l 1 1.6 0.3 0.8 2.3 2.0 0.8 
1 N 1 8 3 15 3 ? 
1 Column %l 1 1.5 0.9 3.8 1.1 0.8 1.2 
1 N 1 15 10 11 2 1? 16 
1 Column %l 1 2.? 2.9 2.8 0.8 2.0 2.? 
1 N 1 18 13 9 13 22 If 
1 Column %l 1 3.3 3.? 2.3 4.9 ' 2.6 2.9 








• I %l I 3.8 2.6 3.8 2.3 2.3 2.4 
i n  1 24 13 9 8 30 16 
1 Column %! I 4.4 3.? 2.3 3.0 3.5 2.? 
i N 1 1^ 15 14 4 3? 19 
1 Column %l 1 3.1 4.3 3.6 1.5 4.3 3.2 
| — 1 | — 
/ / / /  
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TABLE C2 (continued) 
I SCORE| I I RANDOMIZATION I 
I  I  | | A | B | C | D | E | F |  
/ / // / / / / / I 




/ / 1 I 
1 82 1 N II 15 1 12 1 15 I 20 1 33 1 16 I 




3.5 1 3.8 1 f .6 1 3.8 1 2.f | 
1 84 1 N 
1 1 
II 25 1 If 1 13 1 10 1 29 1 23 | 
1 I Column % l  1  4.6 1 4.9 I 2.3 1 3.8 1 3.4 1  3.9 1  
I 86 1  n  II 24 1 15 1  18 I 22 1 41 1 38 | 
1 1 Column % l  1  4.4 | 4.3 1 4.6 1 8.4 1 4.8 1 6.4 | 
1 88 1 N II 31 1 21 1 24 1 10 1 51 1 28 | 
1  I Column % l  1  5.6 | 6.1 1  6.2 1 3.8 1 5.9 1 4.f | 
1 90 1 N II 28 1  25 1  18 1  16 1  62 1 52 | 
1  I Column % l  1  5.1 1 f .2 I 4.6 
1 _ 
1  6.1 
1 
1 f .2 
1 
1  8.8 | 
i i 
1 92 1 N II 39 1 35 1  2f 1  20 1  62 1 48 | 
1  I Column % l  1  
i i  —  
f.l 1 
| 
10.1 1 6.9 
I 
1 f .6 
1  
1 f .2 
1  .  .  
1 8.1 1 
1 _ i 
1 94 1 N 
1  1  — 
II 38 I 32 1 40 1 19 1  8f 1 51 1 
1  1 Column %l I 
—  1  1  
6.9 1 9.2 1 10.3 
1  
1 f .2 1  10.1 
I 
1 8.6 1 
i 96 1 N 
— 1 1 
II 36 I 25 1 36 1  26 1 f 2 1 4f 1 
1 
i 
1 Column %l 1 6.6 I f .2 1 9.2 1 9.9 
I 
1 8.4 1 8.0 I 
i 98 1 N II 43 1 22 I 22 1 14 1 5f 1 36 I 
1  
I 
I Column % l  1  
—  1  1  
f.8 I 6.3 1 5.6 ! 5.3 
l 
1  6.6 1  6.1 | 
i  — 
1100 I N 
1 1 
II 23 1 If 1 19 
i 
1 f 1 42 1  41 1  
1  1 Column % l  1  4.2 | 4.9 1 4.9 1 2.f 1 4.9 1  6.9 1  
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of the subjects in Form D), there does not appear to be a 
consistent pattern in which subjects in one randomization score 
higher or lower than subjects in other randomizations. 
Tables C3A and C3B through C5A and C5B represent the 
efficacy of the Thornton and Raffin (1978) and Raffin and 
Thornton (1983) shortened word lists for List II. See the main 
text for a more detailed discussion of these results. 
Table C6 gives the correlation coefficients for each word 
with the most-highly correlated single item, and with the 
full-list score, the Thornton and Raffin (19?8) ten 
most-difficult items, the Raffin and Thornton (1983) TENBEST 
items, and the Raffin and Thornton (1983) best twenty-five items. 
It may be observed that the highest correlations among single 
items appeared to be related to the items' similarity of acoustic 
characteristics. Specifically, homophenous words (see for 
example ILL and AIL) tended to yield higher coefficients. 
However, other words that do not appear to be similar in acoustic 
characteristics nor in their distinctive features of production 
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TABLE C3A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON BEST 25 ITEMS 
FOR LIST II 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) best 25 
items are compared with the actual full-list scores obtained on 
C.I.D. Auditory Test W-22, List II. These scores are listed for 
three different criteria for performance on these 25 items: 
no-word missed, zero-to-one word missed, and zero-to-two words 
missed. Data are based on a sample of 3001 observations. 
I CRITERION:I 
1 I 









WORDS MISSED 1 
| 
(PREDICTED | 
I CATEGORY: 1 
1 
1>92% | <92% 
1 
I >92%| <92% >92%1 <92% 
1 
>92% | <92% | 
1 1 
I FULL-LIST I 













| | 1 1 
1 >92% 1 
! i 
1 201 | 883 
1 i 
i 5251 559 
1 
8?91 205 1064 1 20 | 
1 <92% | I 0 1 191? i ?| 1910 5111866 1?3 | 1?44 | 
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TABLE C3B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the best 25 items per Raffin and Thornton, 1983 (see Table Gl)] 
when their full-list scores actually were less than 92% are 
listed. Data are based on a sample of 3001 observations. 
1 CRITERION:1 NO WORD 1ZERO--TO-ONE I ZERO-TO-TWO ZERO-TO-THREE| 
1 i MISSED 1 WORD MISSED 1WORDS MISSED WORDS MISSED! 
1 FULL-LIST | 1 1 





I 1 1 
1 90% 1 0 
I 
1 5 I 35 104 | 
1 88% | 0 1 2 1 11 43 1 
1 86% | 0 1 0 i 5 18 | 
1 84% | 0 1 0 1 0 5 1 
1 82% | 0 1 0 I 0 2 1 
1 80% 1 0 I 0 1 0 1 ! 
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TABLE C4A 
ACCURACY OF CATEGORIZATION FOR THE 
THORNTON AND RAFFIN 10 MOST-DIFFICULT ITEMS 
FOR LIST II 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Thornton and Raffin (19?8) 10 
most-difficult items are compared with the actual full-list 
scores obtained on C.I.D. Auditory Test W-22, List II. These 
scores are listed for three different criteria for performance on 
these 10 items: no-word missed, zero-to-one word missed, and 
zero-to-two words missed. Data are based on a sample of 3001 
observations. 










TO TWO I 
MISSED I 
1 PREDICTED I 
1 CATEGORY: 1 
1 1 
1  > 9 2 %  |  <92% >92% 
1 
1 <92% >92% 
1 1 
1 <92% | 
1 — 1 
1 FULL-LIST I 












1 >92% | 
i i 
1 1 
1 225 i 
I  i .  
859 565 1 519 8?? 1 20? I 
1 1 
1 <92% 1 
1 1 
1 8 I 1909 30 1 188? 119 1 1?98 | 
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TABLE C4B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the ten most-difficult words per Thornton and Raffin, 19?8 (see 
Table G3)] when their full-list scores actually were less than 
92% are listed. Data are based on a sample of 3001 observations. 
I CRITERION: II NO WORD MISSED I ZERO TO ONE 1 ZERO TO TWO I 
II 1 WORD MISSED j WORDS MISSED j 
I FULL-LIST II 1 1 
I SCORE II 1 




1 1 1 
I I 4 1 13 
1 
1 52 | 
1 88% II 1 1 ? 1 31 I 
1 86% II 2 I 5 1 15 1 
1 84% II 1 1 3 1 8 I 
1 82% II 0 1 0 1 1 | 
1 80% II 0 1 0 1 5 1 
1 *82 II 0 1 1 1 2 1 
1 ?6% II 0 1 0 1 1 | 
1 *4% II 0 1 0 1 2 1 
1 *2% II 0 1 1 1 1 1 
1 ?0% II 0 1 0 1 1 | 
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TABLE C5A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON TENBEST 
FOR LIST II 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) TENBEST 
are compared with the actual full-list scores obtained on C.I.D. 
Auditory Test W-22, List II. These scores are listed for three 
different criteria for performance on these 10 items: no-word 
missed, zero-to-one word missed, and zero-to-two words missed. 
Data are based on a sample of 3001 observations. 








TO TWO | 
MISSED I 
I PREDICTED | 
j CATEGORY: 1 
1 1 
1 >92% I <92% >92% 
1 
1 <92% >92% 
1 1 
1 <92% I 
1 FULL-LIST I 










1 >92% | 1 3*9 1 *05 *41 1 343 1002 1 82 | 
1 <92% | 1 10 1 190? 53 I 1864 198 1 1*19 1 
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TABLE C5B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the TENBEST per Raffin and Thornton, 1983 (see Table G5)] when 
their full-list scores actually were less than 92% are listed. 
Data are based on a sample of 3001 observations. 
1 CRITERION: 1|N0 WORD MISSED| ZERO TO ONE I ZERO TO TWO | 
11 1 WORD MISSED j WORDS MISSED I 
I FULL-LIST II 1 1 
j SCORE II 1 




1 1 1 
I I 5 ! 25 
1 
1 83 I 
1 88% II 3 | 15 1 52 | 
1 86% II 1 1 5 1 31 1 
1 84% II 1 1 5 1 15 1 
1 82% II 0 | 0 I  2 1 
i  80% II 0 1 1 1  ? 1 
1  *8% I I  0  |  1  1  1  1  
1  *6% II 0 | 0 1 1 | 
1 *4% I I  0  1  0 1  2 1  
i  ?2% I I  0  |  1 1 1 | 
1 ?0% II 0 | 0 1  1 | 
1  68% I I  0  1  0 1  1 1 
1 66% II 0 1 0 1 1 1 
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TABLE C6 
ITEM CORRELATIONS WITH VARIOUS SCORES 
FOR LIST I 
Correlation coefficients obtained for each item with the 
most-highly correlated item, (BEST WORD), full-list score 
(SCORE), Thornton and Raffin (19*8) 10 most-difficult items 
(TR10H), Raffin and Thornton (1983) TENBEST (RT10B), and Raffin 
and Thornton (1983) best 25 items (RTB25). Data are based on a 
sample of 3022 subjects. 
I ITEM | | CORRELATION COEFFICIENTS WITH 1 
I 11 BEST WORD I SCORE | TR10H I RT10B | RTB25 I 
I YORE 1 I WELL 0.5098 1 0.6699 1 0.50?8 | 0.4850 I 0.61921 
1 BIN 11 PEW 0.3626 I 0.5192 1 0.4394 1 0.429? 1 0.53?61 
1 WAY 11 YOUNG 0.591? 1 0.?0?5 1 0.5549 1 0.5308 1 0.65641 
1 CHEST I I GAVE 0.4801 I 0.61?0 1 0.5961 1 0.5863 1 0.65551 
j THEN 1 1 ONE 0.3994 ! 0.5394 | 0.3938 | 0.383? 1 0.48521 
I EASE I 1 GAVE 0.3932 1 0.52?2 | 0.513? 1 0.51?5 1 0.56801 
1 SMART |j OWN 0.4669 I 0.6224 1 0.4890 1 0.4?14 1 0.6106 1 
1 GAVE 1| PEW 0.5348 I 0.6520 1 0.?311 1 0.?240 1 0.69481 
I PEW 11 GAVE 0.5348 I 0.6100 1 0.?135 1 0.?106 1 0.66241 
1 ICE || GAVE 0.3595 1 0.5032 | 0.4?33 1 0.465? 1 0.48481 
1 ODD II THAT 0.4?54 1 0.583? 1 0.4100 1 0.3954 I 0.55121 
1 KNEE || PEW 0.215? I 0.2898 1 0.2839 1 0.4318 1 0.33101 
1 MOVE I I WAY 0.3864 1 0.5453 | 0.5402 1 0.5233 1 0.49?11 
1 NOW II WELL 0.5?89 1 0.5?88 | 0.3831 1 0.3683 | 0.535?1 
1 JAW || WELL 0.46?4 1 0.6330 1 0.4960 1 0.4809 1 0.59011 
I ONE || WELL 0.604? 1 0.6464 1 0.4368 I 0.4154 | 0.59931 
1 HIT || HAM 0.4450 1 0.6153 I 0.5050 1 0.4905 1 0.62011 
I SEND I | GAVE 0.3562 1 0.4235 1 0.5?61 1 0.5902 I 0.48311 
1 ELSE | 1 EASE 0.3?26 1 0.4?1? 1 0.6018 1 0.60?? 1 0.51501 
1 TARE I I PEW 0.4626 1 0.5963 I 0.5651 1 0.560? I 0.63681 
1 DOES I I WAY 0.530? 1 0.?043 | 0.5503 1 0.5254 1 0.68611 
I TOO || OWN 0.4?96 1 0.6286 | 0.4?13 1 0.453? 1 0.612?1 
1 CAP 11 GAVE 0.392? 1 0.5496 | 0.59?? 1 0.5949 1 0.56981 
1 WITH I| SHOW 0.4155 1 0.5?54 | 0.6131 1 0.4924 | 0.58841 
1 AIR 11 WELL 0.5109 I 0.6501 1 0.4618 1 0.4435 1 0.622?| 
1 AND 11 NOW 0.3?5? 1 0.4934 1 0.34?? 1 0.3381 1 0.44201 
/  / /  /  /  /  /  /  
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TABLE C6 (continued) 
I ITEM || CORRELATION COEFFICIENTS WITH | 
j || BEST WORD I SCORE I TR10H I RTIOB I RTB25 I 
/  / /  /  /  /  /  /  
/  / /  /  /  /  /  /  
I YOUNG II WAY 0.591? I 0.?06? I 0.5506 I 0.5262 I 0.66141 
I CARS II BUY 0.3318 | 0.484? I 0.4142 I 0.415? I 0.45041 
I TREE II OWN 0.46?5 I 0.6216 I 0.50?4 I 0.4906 I 0.58801 
I DUMB II YOUNG 0.5403 I 0.6685 I 0.50?2 I 0.4850 I 0.61151 
I THAT II WELL 0.5018 I 0.5919 I 0.4111 I 0.3890 I 0.53601 
| DIE II ONE 0.5145 I 0.6454 I 0.46?8 I 0.4504 I 0.586?I 
I SHOW II WAY 0.5210 I 0.6931 I 0.5?61 I 0.555? I 0.65451 
I HURT II OWN 0.5046 I 0.6528 I 0.4882 I 0.4?0? I 0.59641 
I OWN II WAY 0.5694 I 0.?0?6 I 0.5294 I 0.504? I 0.6?15l 
I KEY II PEW 0.4295 I 0.5142 I 0.6289 I 0.6338 I 0.56651 
I OAK II ONE 0.488? I 0.6562 I 0.5120 I 0.4943 I 0.64141 
I NEW II YOUNG 0.4863 I 0.6161 I 0.4836 I 0.4645 I 0.60581 
I LIVE II WAY 0.52?8 ! 0.6??2 | 0.5304 I 0.5040 ! 0.63361 
I OFF II OWN 0.5403 I 0.6?08 I 0.5011 I 0.48?0 I 0.61591 
I ILL || AIL 0.5103 I 0.6312 I 0.5166 I 0.4935 I 0.62651 
I ROOMS II ELSE 0.3622 I 0.4531 I 0.5985 I 0.6045 I 0.45251 
I HAM || OWN 0.4908 I 0.6565 I 0.5234 I 0.5016 I 0.64491 
I STAR II YORE 0.4248 I 0.6008 I 0.4819 I 0.4?01 I 0.556?I 
I EAT || ONE 0.4030 I 0.5118 I 0.3580 I 0.3492 I 0.46651 
I THIN || FLAT 0.3662 I 0.5440 I 0.4486 I 0.4363 I 0.50?4| 
I FLAT II AIR 0.4595 I 0.6129 I 0.4429 I 0.4293 I 0.56341 
I WELL II ONE 0.604? I 0.6?30 I 0.4598 I 0.43?3 I 0.60501 
| BUY~ || WELL 0.5603 I 0.6445 I 0.4501 I 0.4324 I 0.5?88| 
| AIL II OWN 0.4955 I 0.6250 I 0.5?40 I 0.5533 I 0.583?I 
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also appear to correlate highly. The latter results were 
unexpected and no immediately apparent reason could be found to 
explain this relationship (see for example, CARS and BUY). In 
general, words in this latter category tended to have lower 
coefficients than those of the first category. It appears to 
make sense that items which are similar acoustically should also 
result in like amounts of difficulty for word-recognition 
ability. All of the correlation coefficients were significantly 
greater than chance at the 0.0000 level of confidence. 
Figure CI gives the proportion of subjects in any given 
full-list score that correctly identified each of the fifty items 
of List II. The data illustrated in this figure then were used 
to generate a new list of ten words for which the frequency 
distribution of proportion correct identification most closely 
approximated a step function at a full-list score of 92%. See 
Table G6 for the result of this assessment. 
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FIGURE CI 
FREQUENCY DISTRIBUTIONS FOR PERFORMANCE 
ON EACH ITEM OF LIST II 
The proportion of subjects correctly identifying each item 
as a function of their full-list performance scores. Each figure 
is the result of compilation of data from 3022 observations. 
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FIGURE CI (continued) 
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FIGURE C1 (continued) 
PROPORTION CORRECT IDENTIFICATION FOR ELSE PROPORTION CORRECT IDENTIRCATION FOR TARE 
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FIGURE CI (continued) 
PROPORTION CORRECT IDENTIFICATION FOR THAT PROPORTION CORRECT IDENTIFICATION FOR DOES 
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FIGURE C. 1 (continued) 
PROPORTION CORRECT IDENTIFICATION FOR OFF PROPORTION CORRECT IDENTIRCATION FOR OWN 
FULL-LIST SCORE (IN PERCENT CORRECT) FULL-LIST SCORE (IN PERCENT CORRECT) 
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FIGURE CI (continued) 
PROPORTION CORRECT IDENTIFICATION FOR STAR PROPORTION CORRECT IDENTIRCATION FOR BIN 
FULL-LIST SCORE (IN PERCENT CORRECT) FULL-LIST SCORE (IN PERCENT CORRECT) 
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FIGURE CI (continued) 
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FIGURE Cl (continued) 
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FIGURE CI (continued) 
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FIGURE CI (continued) 
PROPORTION CORRECT IDENTIFICATION FOR ODD 
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APPENDIX D 
DESCRIPTIVE DATA FOR C.I.D. AUDITORY TEST W-22 
LIST III 
In order to compare the data obtained with the present study 
to the algorithms and efficacy of procedures suggested by Raffin 
and Thornton (1983), it was necessary to have an equal number of 
subjects for each list so as to avoid biasing the results and any 
conclusions drawn from them by having substantially more subjects 
in one list than the other three lists. Thus, the initial sample 
size of 3300 subjects was reduced to 3001 subjects. 
Table Dl shows the frequency distribution of subjects for 
each of the six randomizations (Forms A through F) of List III. 
It was not possible to equate the number of subjects in each 
randomization, and there exists considerable differences in the 
number of subjects assessed using the several randomizations. It 
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TABLE D1 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION FOR LIST III 
For each randomization of C.I.D. Auditory Test W-22, for 
List III, the number of subjects sampled (N) and the percentage 
(%) of the sample that number represents are provided. The data 







C I D | E 1 
1 
F I 
i n  i 1 4?9 383 3?3 415 1 ?00 | 651 1 
i % i 1 16.0% 12.8% 12.4% 13.8% I 23.3% 1 21.?% | 
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would appear that Form C was used least often (having only 3?3 
subjects representing 12.4% of the 3001 subjects) while Form E 
was used most often (having 700 subjects representing 23.3% of 
the sample size). 
Table D2 represents the tabulations of the number of 
subjects obtaining a given full-list score as a function of the 
randomization used to assess their word-recognition performance. 
The purpose of this Table was to help determine whether a given 
randomization tended to yield different performance scores than 
other randomization. This procedure was deemed necessary since, 
according to officials at Technisonic Studios, each randomization 
has a different master tape, and thus the acoustic 
characteristics of the speech signals for any given item may be 
different on one randomization when compared to the acoustic 
characteristics of the same item drawn from a different 
randomization. The electro-acoustic characteristics of the 
signals were not measured for the present investigation. While 
for any given score, the distribution of subjects may vary 
considerably as a function of the randomization (see for example, 
the distribution for a full-list score of 62% which was achieved 
by 0.9% of the subjects in Form F while it was achieved by 3.6% 
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TABLE D2 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION BY SCORE FOR LIST III 
For each randomization of C.I.D. Auditory Test W-22, for 
List III» the number of subjects sampled (N) is broken down 
according to the full-list score (SCORE) (in percent correct 
identification) and the percentage (Column %) that number 
represents of the number of subjects in that randomization also 
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TABLE D2 (continued) 
I SCORE RANDOMIZATION 1 
!===== == 1 
1 A B C D E F I 
1 60 N 1 5 9 3 3 10 2 I 
Column %l 1 1.0 1.8 0.8 0 . ?  1.4 0.3 I 
1 62 N 1 9 9 4 15 8 6 i 
Column %i I 1.5 1.8 1.1 3.6 1.1 0.9 1 
I 64 N 1 6 2 3 0 8 6 1 
Column % \  1 1.3 0.5 0.8 0.0 1.1 0.9 1 
I 66 N 1 2 6 9 4 10 9 1 
Column %l 1 0.4 1.6 2.4 1.0 1.4 1.1 1 
1 68 N I 10 8 3 0 12 11 1 
Column %l 1 2.1 2.1 0.8 0.0 1.9 1.? 1 
1 90 N 1 11 13 6 8 15 12 | 
Column %l 1 2,3 3.4 1.6 1.9 2.1 1.8 1 
I 92 N 1 9 9 5 6 19 8 1 
Column %l 1 1.9 2.3 1.3 1.4 2.4 1.2 | | 
1 ?4 N 1 14 8 11 20 11 13 1 
Column %l 1 2.9 2.1 2.9 4.8 1.6 2.0 I 
1 ?6 N 1 12 11 10 14 14 9 1 
Column %l 1 2.5 2.9 2.9 3.4 2.0 1.4 1 
I 
1 98 N 1 19 12 22 9 18 
1 
9 1 
Column %l 1 3.5 3.1 5.9 2.2 2.6 1.4 I 
1 80 N I 15 14 16 26 31 21 I 
Column %l 1 3.1 3.9 4.3 6.3 4.4 3.2 | 
I I  I I  I  I  I  I  I  I  
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TABLE D2 (continued) 
1 SCORE II RANDOMIZATION 
li A B C D E f i 
•  I I -
// 
l i  
II -
I 82 N 
11 
II 2? 18 15 13 22 30 1 
Column %l I 
—  1 1 -
5 . 6  4.? 4 . 0  3 . 1  3 . 1  4 . 6  1  
1 84 N 
" " I I  
II 20 12 20 11 40 32 | 
Column %l 1 4 . 2  3 . 1  5 . 4  2 . ?  5 . ?  4 . 9  |  
1 86 N II 19 20 19 ? 52 46 1 
Column %l 1 4 . 0  5 . 2  5 . 1  1.? ? . 4  ? . l  1  
I 88 N II 31 22 18 22 41 41 1 
Column %l 1 
1  1  -
6 . 5  5 . ?  4 . 8  5 . 3  5 . 9  6 . 3  1  
1 90 N 
1 1 
II 39 41 44 20 59 42 | 
Column %l 1 8 . 1  1 0 . ?  6 . 4  4 . 8  8 . 4  6 . 5  1  
1 92 N 11 45 33 42 42 58 5? 1 
Column %l I 9 . 4  8 . 6  11.3 1 0 . 1  8 . 3  8 . 8  I  
1 94 N II 31 24 22 50 69 66 1 
Column %l 1 
1 | 
6 . 5  6 . 3  5 . 9  12.0 9 . 9  10.1 I 
i 96 N 
1 1 
11 4? 2? 34 44 59 66 I 
Column %l 1 
— II — 
9 . 8  ? . o  9 . 1  10.6 8 . 4  10.1 I 
1 98 N 
— II 
I I  28 32 16 45 - 41 46 1 
Column %l 1 
1 1 — 
5 . 8  8 . 4  4 . 4  1 0 . 8  5 . 9  ? . l  1  
1100 N 
1 1 
11 26 ? 21 8 2? 43 1 
Column %l 1 5 . 4  1 . 8  5 . 6  1 . 9  3 . 9  6 . 6  1  
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of the subjects in Form D), there does not appear to be a 
consistent pattern in which subjects in one randomization score 
higher or lower than subjects in other randomizations. 
Tables D3A and D3B through D5A and D5B represent the 
efficacy of the Thornton and Raffin (19^8) and Raffin and 
Thornton (1983) shortened word lists for List III. See the main 
text for a more detailed discussion of these results. 
Table D6 gives the correlation coefficients for each word 
with the most-highly correlated single item, and with the 
full-list score, the Thornton and Raffin (19?8) ten 
most-difficult items, the Raffin and Thornton (1983) TENBEST 
items, and the Raffin and Thornton (1983) best twenty-five items. 
It may be observed that the highest correlations among single 
items appeared to be related to the items' similarity of acoustic 
characteristics. Specifically, homophenous words (see for 
example TEN and TAN) tended to yield higher coefficients. 
However, other words that do not appear to be similar in acoustic 
characteristics nor in their distinctive features of production 
Page 165 
TABLE D3A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON BEST 25 ITEMS 
FOR LIST III 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) best 25 
items are compared with the actual full-list scores obtained on 
C.I.D. Auditory Test W-22, List III. These scores are listed 
for three different criteria for performance on these 25 items: 
no-word missed, zero-to-one word missed, and zero-to-two words 
missed. Data are based on a sample of 3001 observations. 
1 CRITERION:I I NO WORD !ZERO-TO-ONE ZERO-TO-TWO ZERO-TO-THREE 1 
1 MISSED 
1 
IWORD MISSED WORDS MISSED WORDS MISSED| 
I PREDICTED | 
1 
I 1 
iCATEGORY: I I>92% 1 <92% 1 >92% | <92% >92%| <92% >92% | <92% I 
jFULL-LIST I 1 1 1 1 1 1 1 








1 >92% | 
1 I 
I 219 1 93? 
! 1 




1096 1 60 1 
1 <92% I I 0 1 1845 
I _ 
I 31 1842 3111814 1?9 1 1666 | 
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TABLE D3B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the best 25 items per Raffin and Thornton, 1983 (see Table Gl)] 
when their full-list scores actually were less than 92% are 
listed. Data are based on a sample of 3001 observations. 
I CRITERION:I 1 NO WORD 1ZERO--TO-ONE I ZERO-TO-TWO ZERO-TO-THREE 1 
1 11 MISSED 1 WORD MISSED IWORDS MISSED WORDS MISSED| 
I FULL-LIST 11 1 1 
1 SCORE 1| 




1 1 1 1 
1 90% 11 0 
1 
1 2 1 18 109 1 
1 88% 11 0 1 0 1 6 46 1 
1 86% 11 0 1 1 1 ? 19 1 
1 84% 11 0 1 0 1 0 1 | 
1 82% 11 0 1 0 1 0 2 I 
1 80% 11 0 i 0 1 0 1 | 
1 *6% 11 0 1 0 1 0 1 | 
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TABLE D4A 
ACCURACY OF CATEGORIZATION FOR THE 
THORNTON AND RAFFIN 10 MOST-DIFFICULT ITEMS 
FOR LIST III 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Thornton and Raffin (19?8) 10 
most-difficult items are compared with the actual full-list 
scores obtained on C.I.D. Auditory Test W-22, List III. These 
scores are listed for three different criteria for performance on 
these 10 items: no-word missed, zero-to-one word missed, and 
zero-to-two words missed. Data are based on a sample of 3001 
observations. 











TO TWO 1 
MISSED I 
1 
I PREDICTED I 
1 CATEGORY: 1 
1 
1 1 
1 >92% | <92% >92% 
1 
1 <92% >92% 
1 
1 1 
1 <92% | 
I FULL-LIST 1 










| | 1 1 
1 >92% 1 
i , , i 
1 256 | 
1 i 
900 580 1 5? 6 918 I 238 i 
1 | 1 * 1 
1 <92% 1 
1 j 
1 2 | 1843 20 1 1825 118 
l j 
1 1?2? I 
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TABLE D4B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the ten most-difficult words per Thornton and Raffin, 19?8 (see 
Table G3)] when their full-list scores actually were less than 
92% are listed. Data are based on a sample of 3001 observations. 
i CRITERION: 1 INO WORD MISSED ZERO TO ONE ZERO TO TWO I 
1 WORD MISSED WORDS MISSED j 
1 FULL-LIST | ! 
j SCORE | i 
I 
1 90% I 
i 
1 o 8 58 | 
1 88% I 1 l ? 24 1 
I 86% | 1 l 4 14 | 
I 84% 1 I 0 0 10 j 
1 82% | ! o 0 2 1 
1 80% 1 1 0 0 6 1 
1 ?6% | 1 o 0 3 1 
1 68% i 1 o 1 1 1 
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TABLE D5A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON TENBEST 
FOR LIST III 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) TENBEST 
are compared with the actual full-list scores obtained on C.I.D. 
Auditory Test W-22, List III. These scores are listed for three 
different criteria for performance on these 10 items: no-word 
missed, zero-to-one word missed, and zero-to-two words missed. 
Data are based on a sample of 3001 observations. 









ZERO TO TWO | 
WORDS MISSED I 
, j 
I PREDICTED j 
1 CATEGORY: 1 
I — 
1 1 





>92% | <92% | 
I FULL-LIST 1 










I i 1 1 
1 >92% | 
1 | 
1 1 






939 1 21? 1 
1 - 1 
1 <92% | 
1 1 
i 3 | 1842 30 I 1815 139 1 1?06 -1 
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TABLE D5B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the TENBEST per Raffin and Thornton, 1983 (see Table G5)] when 
their full-list scores actually were less than 92% are listed. 
Data are based on a sample of 3001 observations. 











1 1 1 1 WORD MISSED WORDS MISSED i 
I FULL-LIST I I 1 I 





| 1 1 
1 90% 1 
1 1 
! o 1 14 65 1 
1 88% 1 1 2 1 8 35 1 
1 86% 1 1 1 1 5 14 1 
1 84% 1 I o i 0 9 1 
1 82% 1 1 0 1 1 4 1 
1 80% 1 1 0 1 1 5 1 
1 *6% 1 I o I 0 3 1 
1 ?0% 1 1 0 I 0 1 1 
1 68% 1 1 o 1 1 1 1 
1 62% | 1 0 1 0 2 1 
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TABLE D6 
ITEM CORRELATIONS WITH VARIOUS SCORES 
FOR LIST III 
Correlation coefficients obtained for each item with the 
most-highly correlated item, (BEST WORD), full-list score 
(SCORE), Thornton and Raffin (19?8) 10 most-difficult items 
(TR10H), Raffin and Thornton (1983) TENBEST (RT10B), and Raffin 
and Thornton (1983) best 25 items (RTB25). Data are based on a 
sample of 3300 subjects. 
ITEM CORRELATION COEFFICIENTS WITH 
1 I BEST WORD SCORE TR10H RT10B RTB25 
END I 1 ADD 0.2508 0.3245 0.2258 0.213? 0.3333 
SHOVE I 1 GLOVE 0.4910 0.6355 0.4?61 0.4?94 0.6286 
HAVE I 1 GLOVE 0.4313 0.5839 0.4058 0.4025 0.5619 
OWES I 1 KING 0.350? 0.5036 0.5426 0.5490 0.530? 
JAR I 1 SHOVE 0.3030 0.4691 0.3591 0.35?6 0.4?11 
NO j 1 OIL 0.4321 0.5285 0.3351 0.3365 0.4913 
MAY | 1 GLOVE 0.4519 0.609? 0.44?5 0.4529 0.5623 
KNIT I i AIM 0.4134 0.4942 0.6086 0.6069 0.5432 
ON | j OUT 0.395? 0.4453 0.2?21 0.2?3 0 0.3826 
IF I | GLOVE 0.3831 0.5594 0.4193 0.4126 0.506? 
RAW | 1 GLOVE 0.4481 0.5?94 0.3914 0.3933 0.5199 
GLOVE i I SHOVE 0.4910 0.6398 0.4281 0.4415 0.5848 
TEN j j TAN 0.22?5 0.3566 0.2866 0.2840 0.3?49 
DULL I j KING 0.2848 0.4288 0.4520 0.3143 0.3804 
THOUGH j 1 AIM 0.4169 0.586? 0.4426 0.4558 0.5882 
CHAIR I 1 AIM 0.3212 0.3911 0.3961 0.4058 0.3815 
WE j I THOUGH 0.2586 0.3?69 0.2820 0.2960 0.32?? 
ATE I I ADD 0.3184 0.431? 0.2939 0.2930 0.3852 
YEAR j 1 AIM 0.3305 0.4983 0.5?30 0.5?3 5 0.5303 
DONE | I DO 0.4125 0.598? 0.4150 0.42?2 0.5441 
USE j 1 SMOOTH 0.3435 0.5025 0.4024 0.40?6 0.522? 
CAMP | 1 AIM 0.4104 0.5626 0.4613 0.46?8 0.5?8? 
WOOL 1 1 AIM 0.3981 0.5295 0.411? 0.5259 0.4846 
ARE | 1 NO 0.4026 0.4805 0.2902 0.2915 0.4212 
BILL | I GLOVE 0.3896 0.5611 0.3861 0.3983 0.5498 
ADD | 1 HAVE 0.3428 0.4819 0.3410 0.3313 0.43?8 
/ /  
Page 1?2 
TABLE D6 (continued) 
ITEM CORRELATION COEFFICIENTS WITH 
II BEST WORD 1 SCORE 1 TR10H 1 RTIOB 1 RTB25 
ssassas — 1 i 
II u l
l II ll ll ll ii II II II ll n l
l ll ll 
1 s=!==:ss=== = l
s ======= h 
======= = 1 ===== 
/ /  /  /  /  /  
/ /  /  /  /  /  
WEST II NEST 0.3513 1 0.4106 1 0.5595 1 0.5628 1 0.3941 
CUTE 1 1 SMOOTH 0.4189 1 0.565? 1 0.4494 1 0.4513 1 0.52?8 
START II SAY 0.3144 1 0.4560 I 0.512? 1 0.5195 1 0.4859 
EARS II AIM 0.3126 1 0.4?19 1 0.5925 1 0.5888 1 0.5152 
TAN 1 1 AIM 0.2?61 1 0.4448 1 0.52?8 1 0.52?0 1 0.4?62 
NEST 11 KNIT 0.3266 ! 0.4363 1 0.5896 1 0.5839 1 0.4808 
SAY II AIM 0.4222 1 0.5?28 1 0.50?6 1 0.5108 1 0.5895 
IS II AIM 0.4141 1 0.5899 1 0.4483 1 0.452? 1 0.5455 
OUT 1 1 ON 0.395? 1 0.4643 1 0.2805 1 0.2839 1 0.4315 
LIE 1 1 PIE 0.3583 1 0.5059 1 0.3?41 1 0.383? 1 0.4539 
THREE 1 1 SMOOTH 0.4560 1 0.6130 1 0.5063 1 0.5042 1 0.6204 
OIL II GLOVE 0.4?65 1 0.52?8 1 0.3164 1 0.3205 1 0.4880 
KING II AIM 0.5618 1 0.6396 1 0.5?01 1 0.5?28 1 0.651? 
PIE II GLOVE 0.3?00 1 0.48?5 1 0.3210 1 0.3191 1 0.420? 
HE II GLOVE 0.418? 1 0.5510 1 0.3909 1 0.3911 1 0.4892 
SMOOTH II THREE 0.4560 1 0.6460 1 0.4888 1 0.4958 1 0.6051 
FARM II RAW 0.4228 1 0.5831 1 0.4236 1 0.4218 1 0.53?5 
THIS II SMOOTH 0.4120 1 0.5618 1 0.3961 1 0.3964 1 0.5498 
AIM II KING 0.5618 1 0.681? 1 0.6661 1 0.6??8 1 0.6969 
WHEN II OIL 0.352? 1 0.4298 1 0.2610 1 0.2651 1 0.36?5 
BOOK II HAVE 0.3608 1 0.4648 1 0.2896 1 0.2?95 1 0.4090 
PIE II OIL 0.4022 i 0.5851 1 0.4462 1 0.4429 1 0.53?4 
DO II AIM 0.4480 1 0.6435 1 0.5042 1 0.5061 1 0.6390 
HAND II HAVE 0.3869 1 0.5260 1 0.4056 1 0.4024 1 0.4868 
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also appear to correlate highly. The latter results were 
unexpected and no immediately apparent reason could be found to 
explain this relationship (see for example, WOOL and AIM). In 
general, words in this latter category tended to have lower 
coefficients than those of the first category. It appears to 
make sense that items which are similar acoustically should also 
result in like amounts of difficulty for word-recognition 
ability. All of the correlation coefficients were significantly 
greater than chance at the 0.0000 level of confidence. 
Figure D1 gives the proportion of subjects in any given 
full-list score that correctly identified each of the fifty items 
of List III. The data illustrated in this figure then were used 
to generate a new list of ten words for which the frequency 
distribution of proportion correct identification most closely 
approximated a step function at a full-list score of 92%. See 
Table G6 for the result of this assessment. 
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FIGURE Dl 
FREQUENCY DISTRIBUTIONS FOR PERFORMANCE 
ON EACH ITEM OF LIST III 
The proportion of subjects correctly identifying each item 
as a function of their full-list performance scores. Each figure 
is the result of compilation of data from 3300 observations. 
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FIGURE D1 
PROPORTION CORRECT IDENTIFICATION FOR NEST 
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FIGURE D1 (continued) 
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FIGURE D1 (continued) 
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FIGURE Dl (continued) 
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FIGURE Dl (continued) 
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PROPORTION 
FIGURE Dl (continued) 
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Page 181 
FIGURE D1 
PROPORTION CORRECT IDENTIFICATION FOR PIE 
30 100 
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FIGURE D1 
PROPORTION CORRECT IDENTIFICATION FOR HAVE 
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APPENDIX E 
DESCRIPTIVE DATA FOR C.I.D. AUDITORY TEST W-22 
LIST IV 
In order to compare the data obtained with the present study 
to the algorithms and efficacy of procedures suggested by Raffin 
and Thornton (1983), it was necessary to have an equal number of 
subjects for each list so as to avoid biasing the results and any 
conclusions drawn from them by having substantially more subjects 
in one list than the other three lists. Thus, the initial sample 
size of 3229 subjects was reduced to 3001 subjects. 
Table El shows the frequency distribution of subjects for 
each of the six randomizations (Forms A through F) of List IV. 
It was not possible to equate the number of subjects in each 
randomization, and there exists considerable differences in the 
number of subjects assessed using the several randomizations. It 
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TABLE El 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION FOR LIST IV 
For each randomization of C.I.D. Auditory Test W-22, for 
List IV, the number of subjects sampled (N) and the percentage 
(%) of the sample that number represents are provided. The data 
are based on a sample of 3001 subjects. 
1 i 
1 1 A B 
RANDOMIZATION 
C I D | E 
1 
F I 
1 N I 500 434 4? 4 1 261 1 686 646 | 
1 % 1 16. n 14.5% 15.8% I 8. n  i 22.9% 21.5% 1 
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would appear that Form D was used least often (having only 261 
subjects representing 8.?% of the 3001 subjects) while Form E was 
used most often (having 686 subjects representing 22.9% of the 
sample size). 
Table E2 represents the tabulations of the number of 
subjects obtaining a given full-list score as a function of the 
randomization used to assess their word-recognition performance. 
The purpose of this Table was to help determine whether a given 
randomization tended to yield different performance scores than 
other randomization. This procedure was deemed necessary since, 
according to officials at Technisonic Studios, each randomization 
has a different master tape, and thus the acoustic 
characteristics of the speech signals for any given item may be 
different on one randomization when compared to the acoustic 
characteristics of the same item drawn from a different 
randomization. The electro-acoustic characteristics of the 
signals were not measured for the present investigation. While 
for any given score, the distribution of subjects may vary 
considerably as a function of the randomization (see for example, 
the distribution for a full-list score of 98% which was achieved 
by 2.8% of the subjects in Form E while it was achieved by 10.0% 
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TABLE E2 
FREQUENCY DISTRIBUTION OF SUBJECTS 
BY RANDOMIZATION BY SCORE FOR LIST IV 
For each randomization of C.I.D. Auditory Test W-22, for 
List IV, the number of subjects sampled (N) is broken down 
according to the full-list score (SCORE) (in percent correct 
identification) and the percentage (Column %) that number 
represents of the number of subjects in that randomization also 
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TABLE E2 (continued) 
I SCORE I || RANDOMIZATION | 
I  I  ! | A | B | C | D | E | F |  
/ / I I  I  I  I  I  I  I  
I I  I I  I  I  I  I  I  I  
16 N 
-1 
1 1 1 4 6 0 5 1 1 
Column % \  
1 
1 0.2 0.9 1.3 0.0 0 . ?  0.2 | 
18 N 
1 
1 1 2 2 2 0 0 2 i 
Column %1 1 0.4 0.5 0.4 0.0 0.0 0.3 1 
20 N 1 1 ? 0 2 4 4 0 I 
Column %l 
I 
1 1.4 0.0 0.4 1.5 0.6 0.0 i 
22 N 
• 1 
1 I 2 0 0 0 4 1 1 
Column %l 1 0.4 0.0 0.0 0.0 0.6 0.2 | 
24 N 1 1 2 2 1 2 1 3 1 
Column %l 1 0.4 0.5 0.2 0.8 0.1 0.5 1 
26 N 1 1 4 2 0 0 5 1 1 
Column %l 1 0.8 0.5 0.0 0.0 0 . ?  0.2 | 
28 N 1 1 2 0 0 4 4 1 1 
Column %i 
1 
1 0.4 0.0 0.0 1.5 0.6 0.2 | 
30 N 
1 
1 1 4 4 0 2 3 2 1 
Column %l 
I 
1 0.8 0.9 0.0 0.8 0.4 0.3 1 
32 N 
I 
1 I 3 6 2 0 5 2 1 
Column %l 
1 
1 0.6 1.4 0.4 0.0 0.? 0.3 1 
34 N 
i 
1 1 2 0 2 2 4 9 1 
Column %  1 
I 
1 0.4 0.0 0.4 0.8 0.6 1.4 1 
36 N 
I 
I ! 5 8 3 2 2 3 1 
Column %l 
-1 
1 1.0 1.8 0.6 0 . 8  0 . 3  0 . 5  1  
I I  I I  I  I  I  I  I  I  
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II A 1 B 
RANDOMIZATION 
1 C 1 D 1 E 1 F 
/  / /  /  /  /  /  /  
/  
I 
/ /  /  /  /  /  /  
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II A 1 B 
RANDOMIZATION 
1 C I D 1 E 
1 
1 F | 
/ / I I  / / / / / / 








0 . 2  
1 2 
\  0 . 5  
1 9 1 
1  1 . 9  1  
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1 14 
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1 5 1 
1  0 . 8  1  






Z 1 1  
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1  2 . 3  |  
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1 . 9  
I 
1 5 
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1 . 2  
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1 6 | 
1  1 . 3  1  
? 
2 . ?  
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1  1 . 3  
1 5 I 








2 . 4  
1 2 
1  0 . 5  
1 8 1 
1  1 . ?  1  
4 
1 . 5  
1 8 
1  1 . 2  
I 
1 12 1 








2 . 6  
1 10 
1  2 . 3  
1 
1 19 1 
1  4 . 0  1  
6 
2 . 3  
1 14 
1  2 . 0  
1 13 | 
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1 16 
I  3 . ?  
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1 1 . 9 1  
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0 . 8  
1 14 
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1 10 | 







— i i 
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1 10 
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1 16 1 
1  3 . 4  |  
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1 14 
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1 15 1 





— i 1 
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% 1 1  
i i 
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1 . 1  
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1  3 . 6  
1 14 1 
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1 14 
1  3 . 2  
1 
1 8 | 
1  1 . 7  1  
8 
3 . 1  
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1  2 . 3  
1 14 | 











3 . 6  
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1  2 . 8  
1 
1 15 1 
1  3 . 2  |  
I j 
8 
3 . 1  
1 24 
1  3 . 5  
1 18 1 











3 . 6  
! 
1 20 
1  4 . 6  
j 
l • - - I • 
1 22 | 
I  4 . 6  1  
| 1_ 
16 
6 . 1  
1 25 
1  3 . 6  
| 
1 44 | 
1  6 . 8  1  
I I  I I  I  /  /  /  /  /  
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TABLE E2 (continued) 
I SCORE 1 1 1 RANDOMIZATION 1 
1 1 11 A 1 B 1 c I D I E 1 F I 
I / // 
j -













I 82 1 N 
I 1 
II 25 1 22 
1 1 
1 14 1 
1 
4 1 24 1 25 
1 I Column 
1 
%l 1 5 . 0  |  5 . 1  1  3 . 0  1  1 . 5  1  3 . 5  1  3 . 9  1  
1 
I 84 1 N II 18 1 22 1 28 1 10 | 26 1 2? 1 
1 
I 
1 Column %l 1 3 . 6  1  5 . 1  1  5 . 9  1  
I i 
3 . 8  1  3 . 8  |  4 . 2  I  
1 — 
I 86 1 N II 29 1 34 
1 _ | 
1 21 | 18 | 39 1 35 I 
I I Column 
1 
% l l  
| j 
5 . 8  |  
I 
7 . 8  1  4 . 4  |  6 . 9  1  5 . ?  1  5 . 4  1  
I 88 i n 
1 i * 
II 3? 1 24 1 31 1 15 1 48 I 39 1 
1 1 Column %l 1 ? . 4  1  5 . 5  1  6 . 5  1  
l l 
5 . 7  1  
l 
? . 0  1  
l 
6 . 0  1  
1 90 i N 11 38 1 22 1 30 1 22 1 56 1 43 1 
1 
I 
I Column %l 1 ? . 6  1  5 . 1  1  6 . 3  |  8 . 4  |  8 . 2  |  6 . ?  1  
1 1 






—. 1 1 
9 . 0  1  6 . 5  I  8 . 4  1  5 . 7  1  8 . 3  1  6 . 5  1  
1 
1 94 1 N 
1 1 
II 32 | 36 1 34 I 28 1 34 1 4? 1 




6 . 4  1  8.3 1  7 . 2  |  10.? i 
j 
5 . 0  1  
I 
? . 3  1  
i 96 1 N 
1 1 






. 1 1 
4.6 1 
t 
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4 . 6  1  
l 
6 . 0  1  
[ 
9 . 0  1  
i 
1 98 1 N 
1 1 
II 14 1 14 
1 1 







2 . 8  1  
I 




2 . 8  |  3 . ?  1  
I i 
1100 1 N 
I 1 — 
II 16 1 18 
l j 
1 11 1 
1 
3 1 30 1 26 1 
1 1 Column %l 1 3 . 2  |  4 . 1  1 2.3 | 1 . 1  1  4 . 4  I  4 . 0  1  
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of the subjects in Form D), there does not appear to be a 
consistent pattern in which subjects in one randomization score 
higher or lower than subjects in other randomizations. 
Tables E3A and E3B through E5A and E5B represent the 
efficacy of the Thornton and Raffin (1978) and Raffin and 
Thornton (1983) shortened word lists for List IV. See the main 
text for a more detailed discussion of these results. 
Table E6 gives the correlation coefficients for each word 
with the most-highly correlated single item, and with the 
full-list score, the Thornton and Raffin (1978) ten 
most-difficult items, the Raffin and Thornton (1983) TENBEST 
items, and the Raffin and Thornton (1983) best twenty-five items. 
It may be observed that the highest correlations among single 
items appeared to be related to the items' similarity of acoustic 
characteristics. Specifically, homophenous words (see for 
example ART and ARM) tended to yield higher coefficients. 
However, other words that do not appear to be similar in acoustic 
characteristics nor in their distinctive features of production 
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TABLE E3A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON BEST 25 ITEMS 
FOR LIST IV 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) best 25 
items are compared with the actual full-list scores obtained on 
C.I.D. Auditory Test W-22, List IV. These scores are listed for 
three different criteria for performance on these 25 items: 
no-word missed, zero-to-one word missed, and zero-to-two words 
missed. Data are based on a sample of 3001 observations. 
I CRITERION:I 
I 1 







WORDS MISSED I 
1PREDICTED I 
1 CATEGORY: 1 
1 
I>92% j <92% 
1 
1 >92% | <92% >92%j <92% 
1 
>92% | <92% | 
1 FULL-LIST I 














1 >92% | 
1 1 
I 222 | 60? 
1 i 




815 1 14 1 
1 <92% | I 13 I 2159 I 511 2121 16612006 412 i 1?60 1 
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TABLE E3B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the best 25 items per Raffin and Thornton, 1983 (see Table Gl)] 
when their full-list scores actually were less than 92% are 
listed. Data are based on a sample of 3001 observations. 
1 CRITERION:I 1 NO WORD IZERO--TO-ONE 1 ZERO-TO-TWO ZERO-TO-THREE| 
I 1 1 MISSED IWORD MISSED IWORDS MISSED WORDS MISSED| 
1 FULL-LIST iI 1 1 
j SCORE j| 




1 1 1 1 




I 104 175 1 
1 88% N 1 1 10 1 39 121 | 
1 86% II 0 1 2 1 16 73 I 
1 84% II 0 I 0 1 5 2? I 
1 82% || 0 1 0 I 1 9 I 
1 80% II 0 1 0 1 1 4 1 
1 78% II 0 1 0 1 0 1 | 
1 ?6% II 0 1 0 1 o 2 1 
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TABLE E4A 
ACCURACY OF CATEGORIZATION FOR THE 
THORNTON AND RAFFIN 10 MOST-DIFFICULT ITEMS 
FOR LIST IV 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Thornton and Raffin (19?8) 10 
most-difficult items are compared with the actual full-list 
scores obtained on C.I.D. Auditory Test W-22, List IV. These 
scores are listed for three different criteria for performance on 
these 10 items: no-word missed, zero-to-one word missed, and 
zero-to-two words missed. Data are based on a sample of 3001 
observations. 
I CRITERION: 1 
1 1 









TO TWO | 
MISSED I 
| 
I PREDICTED | 
1 CATEGORY: 1 
1 
1 1 
1 >92% | <92% >92% 
1 
1 <92% >92% 
— 1 
1 1 
1 <92% | 
1 FULL-LIST I 










I i 1 1 
1 >92% | 1 159 1 670 391 
I 
1 438 618 
1 1 
1 211 i 
1 <92% 1 1 5 1 216? 2? 1 2145 130 I 2042 | 
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TABLE E4B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the ten most-difficult words per Thornton and Raffin, 19?8 (see 
Table G3)] when their full-list scores actually were less than 
92% are listed. Data are based on a sample of 3001 observations. 

















1 i 1 1 WORD MISSED 1 WORDS MISSED | 










1 1 1 
11 2 | 14 
1 
1 58 | 
1 88% 11 1 1 5 1 33 1 
1 86% II 0 I 0 1 13 | 
1 84% II 0 1 0 1 4 1 
1 82% II 2 | 2 1 5 1 
1 80% II 0 | 1 1 6 1 
1 ?8% II 0 1 1 1 3 1 
1 ?6% 11 0 1 1 1 4 1 
1 ?0Z II 0 1 1 1 2 1 
1 64% 11 0 1 2 1 2 1 
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TABLE E5A 
ACCURACY OF CATEGORIZATION FOR THE 
RAFFIN AND THORNTON TENBEST 
FOR LIST IV 
The number of scores categorized as "normal" (predicted 
full-list scores >92%), or "abnormal" (predicted full-list scores 
<92%) by performance on the Raffin and Thornton (1983) TENBEST 
are compared with the actual full-list scores obtained on C.I.D. 
Auditory Test W-22, List IV. These scores are listed for three 
different criteria for performance on these 10 items: no-word 
missed, zero-to-one word missed, and zero-to-two words missed. 
Data are based on a sample of 3001 observations. 








TO TWO | 
MISSED I 
1 PREDICTED I 
1 CATEGORY: 1 
1 1 
1 >92% | <92% >.92% 
1 
1 <92% 
_ j _ 
>92% 
1 1 
1 <92% | 
• i — i 
I FULL-LIST I 










1 >92% | 
1 1 
1 192 | 63? 







1 184 | 
1 <92% I 1 8 | 2164 4? 1 2125 130 1 2042 | 
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TABLE E5B 
FREQUENCY DISTRIBUTION OF ERRORS 
The frequency of occurrence of errors and magnitude of 
errors for those individuals categorized as "normal" [having 
obtained full-list scores equal-to or greater-than 92% based on 
the TENBEST per Raffin and Thornton, 1983 (see Table G5)] when 
their full-list scores actually were less than 92% are listed. 
Data are based on a sample of 3001 observations. 
I CRITERION: ]|N0 WORD MISSED| ZERO TO ONE I ZERO TO TWO | 
1 11 1 WORD MISSED 1 WORDS MISSED I 










1 1 1 
II 5 1 29 
1 
1 69 1 
1 88% II 1 1 8 1 28 1 
1 86% 11 0 1 2 1 14 1 
1 84% II 0 1 0 1 3 1 
1 82% II 2 | 3 1 3 1 
1 80% II 0 1 2 1 5 I 
1 ?8% II 0 | 0 1 1 1 
1 ?6% 11 0 1 1 1 3 1 
1 ?0% 11 0 1 0 1 1 1 
1 68% II 0 1 0 1 1 1 
1 64% II 0 1 2 1 2 1 
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TABLE E6 
ITEM CORRELATIONS WITH VARIOUS SCORES 
FOR LIST IV 
Correlation coefficients obtained for each item with the 
most-highly correlated item, (BEST WORD), full-list score 
(SCORE), Thornton and Raffin (1978) 10 most-difficult items 
(TR10H), Raffin and Thornton (1983) TENBEST (RT10B), and Raffin 
and Thornton (1983) best 25 items (RTB25). Data are based on a 
sample of 3229 subjects. 
I ITEM II CORRELATION COEFFICIENTS WITH 1 
1 I | BEST WORD SCORE TR10H | RT10B RTB25 I 
1 
I ALL 1 1 OF 0.4734 0.6289 0.4504 | 0.4592 0.63431 
I WOOD 1 I MEN 0.4150 0.5292 0.3493 | 0.3469 0.49251 
1 AT 1 1 OF 0.4351 0.5894 0.4268 | 0.4260 0.58591 
j WHERE 1 I THROUGH 0.4523 0.6400 0.4813 | 0.4900 0.61421 
I CHIN 1 I SAVE 0.3896 0.4983 0.4630 1 0.4?54 0.51941 
I THEY 1 1 OF 0.5420 0.6328 0.4251 1 0.429? 0.63131 
I DOLLS 1 I NUTS 0.3833 0.4542 0.5926 1 0.5954 0.48391 
I SO I| THROUGH 0.489? 0.6686 0.52?0 ! 0.5520 0.69061 
1 NUTS I| DUST 0.3564 0.3?66 0.5529 1 0.5?61 0.415?1 
1 OUGHT 1| PALE 0.4451 0.5?10 0.3892 | 0.3??6 0.53101 
I IN 1 1 AID 0.3929 0.5203 0.3?19 1 0.3562 0.48181 
I NET i| THROUGH 0.322? 0.4532 0.5025 1 0.4816 0.46?0| 
j MY I I THEY 0.45?9 0.56?6 0.3?1? 1 0.3646 0.51951 
1 LEAVE 1 1 OF 0.4056 0.5854 0.4509 1 0.4695 0.55541 
1 OF I| THEY 0.5420 0.6??6 0.4306 1 0.4395 0.66481 
j HANG 1 I SAVE 0.4??8 0.6640 0.5268 | 0.5544 0.63491 
1 SAVE I | STIFF 0.5656 0.6580 0.5929 1 0.?040 0.68431 
I EAR I | STIFF 0.5050 0.5680 0.4603 1 0.4801 0.59261 
1 TEA I| STIFF 0.3941 0.5308 0.5623 1 0.5635 0.55161 
I COOK 1 I BREAD 0.4399 0.5632 0.3??8 I 0.3810 0.55301 
I TIN I | SAVE 0.2511 0.3??3 0.4?00 | 0.3243 0.33151 
1 BREAD I| PALE 0.5235 0.6?09 0.4369 1 0.4520 0.66511 
1 WHY I I WHO 0.4645 0.51?3 0.3209 1 0.3141 0.48121 
1 ARM 1 1 so 0.4?24 0.6434 0.5041 1 0.5261 0.65511 
j YET j| OUGHT 0.3519 0.5062 0.3649 1 0.369? 0.46911 
1 DARN 1 1 AM 0.2943 0.4349 0.4941 1 0.3503 0.3?99I 
/  / /  /  /  /  /  /  
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TABLE E6 (continued) 
I ITEM || CORRELATION COEFFICIENTS WITH I 
j j| BEST WORD I SCORE I TR10H I RT10B I RTB25 I 
/  / /  / / I f f  
/  / /  /  /  /  /  /  
I ART I| ARM 0.2?34 I 0.3392 I 0.468? I 0.4493 I 0.29641 
I WILL li THEY 0.4?15 I 0.6308 I 0.4541 I 0.453? I 0.602?| 
I DUST I! NUTS 0.3564 I 0.4108 I 0.5812 ! 0.5848 I 0.3923 1 
I TOY M OF 0.53?0 I 0.6409 I 0.4098 I 0.4080 I 0.635?I 
| AID || OF 0.4468 I 0.6225 I 0.4442 I 0.4526 I 0.612?1 
1 THAN II OF 0.3685 I 0.5169 I 0.3?11 I 0.3814 I 0.4?48| 
I EYES li STIFF 0.4261 I 0.5645 I 0.4855 I 0.5159 I 0.58811 
I SHOE 11 JUMP 0.4212 I 0.5410 I 0.3925 I 0.4113 I 0.51191 
| HIS li THROUGH 0.5023 I 0.6641 I 0.4923 I 0.5105 I 0.63391 
| OUR li OF 0.4924 I 0.6083 I 0.4188 I 0.408? I 0.57161 
I MEN II BREAD 0.4449 I 0.5?89 I 0.3854 I 0.3800 I 0.56051 
I NEAR II WHERE 0.3?04 I 0.5512 I 0.5909 I 0.5885 I 0.5?2?I 
I FEW II SAVE 0.4448 I 0.6188 [ 0.5064 I 0.51?6 i 0.5966i 
I JUMP II TOY 0.4420 I 0.6100 I 0.4399 I 0.4446 I 0.5?58| 
I PALE II OF 0.4938 ! 0.6400 I 0.4136 I 0.4105 I 0.59941 
1 GO || OF 0.482? 1 0.6425 I 0.4523 I 0.4614 I 0.64841 
I STIFF M SAVE 0.5656 I 0.6461 I 0.6?34 I 0.?09? 1 0.6?53| 
I CAN || STIFF 0.34?3 I 0.4??2 1 0.41?? I 0.556? 1 0.44141 
I THROUGH II HIS 0.5023 I 0.6810 I 0,51?1 ! 0.5229 I 0.68521 
1 CLOTHES II BREAD 0.4448 i 0.5805 1 0.4195 1 0.4141 1 0.54361 
1 WHO II OF 0.4944 I 0.6110 1 0.3969 I 0.4015 I 0.60451 
I BEE II BREAD 0.3968 I 0.5410 I 0.3954 I 0.4136 I 0.548?I 
I YES II HIS 0.3891 i 0.55?0 1 0.4424 I 0.450? I 0.51981 
I AM II BREAD 0.4553 I 0.6191 I 0.4616 I 0.4663 I 0.58821 
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also appear to correlate highly. The latter results were 
unexpected and no immediately apparent reason could be found to 
explain this relationship (see for example, THROUGH and HIS). In 
general, words in this latter category tended to have lower 
coefficients than those of the first category. It appears to 
make sense that items which are similar acoustically should also 
result in like amounts of difficulty for word-recognition 
ability. All of the correlation coefficients were significantly 
greater than chance at the 0.0000 level of confidence. 
Figure El gives the proportion of subjects in any given 
full-list score that correctly identified each of the fifty items 
of List IV. The data illustrated in this figure then were used 
to generate a new list of ten words for which the frequency 
distribution of proportion correct identification most closely 
approximated a step function at a full-list score of 92%. See 
Table G6 for the result of this assessment. 
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FIGURE El 
FREQUENCY DISTRIBUTIONS FOR PERFORMANCE 
ON EACH ITEM OF LIST IV 
The proportion of subjects correctly identifying each item 
as a function of their full-list performance scores. Each figure 
is the result of compilation of data from 3229 observations. 
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PIGURE El (continued) 
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FIGURE El (continued) 
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FIGURE El 
PROPORTION CORRECT IDENTIFICATION FOR EAR 
(continued) 
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FIGURE El (continued) 
PROPORTION CORRECT IDENTIFICATION FOR BEE PROPORTION CORRECT IDENTIFICATION FOR AM 
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FIGURE El (continued) 
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FIGURE El (continued) 
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FIGURE El 
PROPORTION CORRECT IDENTIFICATION FOR SO 
(continued) 
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FIGURE El (continued) 
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FIGURE El (continued) 
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APPENDIX F 
CORRELATIONS OF THE PRESENT SAMPLE WITH THAT OF 
RAFFIN AND THORNTON 
Table Fl presents the correlations between the results 
obtained on the present study with those obtained by that of 
Thornton and Raffin (19?8) on the basis of the item difficulties 
obtained for each item of the C.I.D. Auditory Tests W-22, Lists 
I through IV. The smallest correlation coefficient obtained for 
this measurement was in excess of 0.94. These results would 
support the contention that the two samples are highly correlated 
on the basis of item difficulty. The implication of these 
results is that the two samples are indeed similar as indicated 
by slopes approaching 1.0 and intercept within 4% of the origin. 
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TABLE Fl 
CORRELATIONS BETWEEN THE PRESENT SAMPLE 
AND THE THORNTON AND RAFFIN SAMPLE 
BASED ON ITEM DIFFICULTY 
The correlation coefficients (r), the slopes, and the 
intercepts are given to express the relationship between the 
present sample and that of Thornton and Raffin (19?8) on the 
basis of item difficulty derived from the proportion of subjects 




II 1 III IV I 
I r 1 0 .9435832 0.9601111 1 0 .982?04? 0.9?12129 j 
1 SLOPE 1 1 .04*2393 1.02*326? 1 1 .115352 1.116690? 1 
1 INTERCEPT 1 2 .86136?! 3.952898 |-1 .0520941 0.8564046 1 
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TABLE F2 
CORRELATIONS BETWEEN THE PRESENT SAMPLE 
AND THE THORNTON AND RAFFIN SAMPLE 
BASED ON THE FREQUENCY-DISTRIBUTION OF SCORES 
The correlation coefficients (r), the slopes, and the 
intercepts are given to express the relationship between the 
present sample and that of Thornton and Raffin (19*8) on the 
basis of the frequency-distribution of scores derived from the 
number of subjects in each sample obtaining the given scores for 
each list. 
I II LIST 1 
1  I I I  II | III IV | 
1 r II 0.9595399 0.9392668 I 0.9*94356 0.9316254 ! 
1 SLOPE II 2.2131008 2.05*0295 1 2.4965344 2.4405*2* | 
1 INTERCEPT II 12.890431 15.3*6056 1 *.0406086 13.524**8 | 
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Table F2 yields the correlation coefficients obtained when 
comparing the frequency distribution of the of scores obtained by 
subjects used in the present study and those used by Thornton and 
Raffin (19*8). All coefficients exceed 0.93. The slope 
approaches 2.0 which is consistent with the fact that about twice 
as many subjects were used on each list of the current sample as 
were used in the Thornton and Raffin study. These data also 
support the notion that the distribution of scores for the two 
sample is similar. 
Table F3 yields the item difficulty obtained of each item of 





The item difficulties for each list are listed below. Item 
difficulty is expressed in terms of the proportion of the 
subjects who missed that item. The total number of observations 
(N) upon which the proportions are based also is given for each 
list. 
I LIST I 1 1 LIST II I ! LIST III II LIST IV 1 
I (N-391*) 11 (N=3022) || (N-3300) 1 | (N=3229) 1 
j ======: ====== | |  ======= ====== | |  it it ii ii li H it ii It II ii
 
n
 it ii ======= ======= I 
1 MEW 0.598!1 KNEE 0.69511 NEST 0.59011 NUTS 0.6221 
j KNEES 0.496!1 SEND 0.5**11 KNIT 0.4*11| DUST 0.611 1 
1 ACHE 0.4851! ROOMS 0.5561 I WEST 0.4651I DOLLS 0.5941 
I ACE 0.48111 ELSE 0.445!1 EARS 0.4321| STIFF 0.4491 
j DEAF 0.435II KEY 0.43411 TAN 0.38511 ART 0.445! 
! BATHE 0.4131 I PEW 0.413!1 OWES 0.3841| CAN 0.3981 
1 EAST 0.36511 GAVE 0.346!I START 0.35611 SAVE 0.3941 
j CHEW 0.349!I WITH 0.3231 1 YEAR 0.30911 TEA 0.3881 
1 JAM 0.32911 CHEST 0.3141 I DULL 0.2951 1 TIN 0.3*01 
I BELLS 0.31911 EASE 0.310!1 AIM 0.28311 NEAR 0.3651 
I SEE 0.29811 TARE 0.29911 SAY 0.2*41| NET 0.3601 
1 TWINS 0.295!1 CAP 0.26911 CHAIR 0.26411 CHIN 0.3481 
1 THING 0.2?2|| THIN 0.2661 | CAMP 0.2621| DARN 0.3461 
I CARVE 0.23*1! CARS 0.26311 KING 0.25*11 EAR 0.29*1 
I STOVE 0 . 2331 I ICE 0.2631| WE 0.24611 EYES 0.2861 
j SHE 0.2041 I BIN 0.2531 | WOOL 0.22*1| FEW 0.2821 
I EARN 0.1*9!1 AIL 0.2411 I EWES 0.2221| HANG 0.2*01 
I AN 0.1*9!i ILL 0.23811 THREE 0.212!| SO 0.2651 
1 SKIN 0.149!1 MOVE 0.23*11 TEN 0.1881| THAN 0.2411 
1 OWL 0.1401 I HIT 0.21*1 | IS 0.1821 I THROUGH 0.2341 
I TRUE 0.132!1 NEW 0.202! | THOUGH 0.1*51! ARM 0.2321 
1 HIGH 0.1301 I HAM 0.1931 1 DO 0.1*21| ALL 0.2251 
1 GIVE 0.1241 I SHOW 0.18011 JAB. 0.14911 YES 0.2201 
1 DAY 0.124!1 DOES 0.1*11 | TIE 0.1481| WHERE 0.2191 
I TOE 0.123 1 | SMART 0.1681| SMOOTH 0.146i1 CLOTHES 0.20*1 
/  / /  / /  / /  /  
Page 21? 
TABLE F3 (continued) 
I LIST I I 1 LIST II I I LIST III I I LIST IV 
I (N-391?-) I | (N=3022) I I (N=3300) I I (N=3229) 
I // // II / 
I // 
1 |  
11 
1 |  
II 





0.117-1 1 JAW 
! 1 
0.16*1| CUTE 0.13911 HIS 0.2051 
1 WIRE 0.11611 STAR 0.1541| HAND 0.13411 SHOE 0.1851 
1 FELT 0.1111 OAK 0.1481| SHOVE 0.12611 GO 0.1841 
I COULD 0.09811 DUMB 0.1431 I END 0.12011 YET 0.1*51 
1 WET 0.09611 TREE 0.1421| FARM 0.11811 WILL 0.1*41 
1 RAN 0.0941| OFF 0.1421| LIE 0.1091 1 AM 0.1691 
I US 0.09311 WAY 0.1361 i  HAVE 0.1061 1 LEAVE 0.1581 
1 LAW 0.09011 YOUNG 0.1361 |  GLOVE 0.10311 BEE 0.1551 
i NOT 0.0901| LIVE 0.13411 BILL 0 . 1 0 0 1  1  AID 0.13*1 
1 AS 0.08911 THEN 0.1311 1 ADD 0.09911 AT 0.1331 
1 DAD 0.0*911 DIE 0.1291 1 IF 0.0991 1 JUMP 0.1331 
t POOR 0.0*911 FLAT 0.12811 MAY 0.09811 BREAD 0.1301 
1 HUNT 0.0*511 OWN 0.12*1 1 THIS 0.09411 PALE 0.1251 
1 LOW 0.0*411 TOO 0.1211 | RAW 0.09011 OUR 0.1211 
1 ISLE 0.0*111 YORE 0.1151 1 PIE 0.08811 THEY 0.1211 
1 ME 0.06911 HURT 0.11411 DONE 0.08511 TOY 0.1151 
1 OR 0.0661 |  AND 0.1131 1 HE 0.08211 IN 0.1141 
1 THERE 0.06511 AIR 0.10*11 ATE 0.0*311 OF 0.1141 
1 YARD 0.05*11 THAT 0.0951 1 OIL 0.0501 1 OUGHT 0.1121 
i HIM 0.05511 ODD 0.0931 1 ON 0.04911 WHO 0.10*1 
1 UP 0.05411 BUY 0.08911 KNOW 0.04911 MY 0.0981 
1 NONE 0.05411 EAT 0.08011 OUT 0.04811 COOK 0.0961 
1 YOU 0.05311 WELL 0.0*511 ARE 0.04311 WOOD 0.0911 
1 IT 0.05211 ONE 0.0*311 WHEN 0.04111 MEN 0.08*1 
1 WHAT 0.02911 NOW 0.06*11 BOOK 0.03811 WHY 0.0601 
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APPENDIX G 
DATA USED FOR THE COMPARISON OF RESULTS FROM 
THE PRESENT STUDY WITH THOSE OF THORNTON AND RAFFIN 
Tables Gl through G6 provide the data-base comparison of 
results obtained by Thornton and Raffin (19*8) and reported by 
Raffin and Thornton (1983) with those obtained in the present 
study. See main text for discussion of these comparisons. 
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TABLE Gl 
THE RAFFIN AND THORNTON BEST 25 ITEMS 
GENERATED BY THE STEPWISE MULTIPLE REGRESSION 
For each of the four lists that comprise the C.I.D. W-22 
Auditory Tests, the 25 items generated by Raffin and Thornton 
(1983) using a stepwise multiple-regression to predict the 
full-list scores are listed. These data are based on their 3959 
observations equally distributed among lists. 
1 LIST I LIST II | LIST III ! LIST IV I 
I AN BIN 1 BILL | ALL I 
j YARD CHEST I START | AT i 
I CARVE EASE | EARS I CHIN I 
I US SMART I TAN | THEY I 
j TOE GAVE j NEST I DOLLS i 
1 STOVE PEW I SAY I SO I 
1 HUNT ODD I OUT | NUTS I 
I KNEES KNEE i THREE | NET I 
I MEW NOW j OIL | OF I 
I LOW ONE I KING | SAVE I 
1 OWL HIT I THIS I EAR I 
j SHE SEND | USE 1 TEA I 
I HIGH ELSE I CAMP I BREAD 1 
1 THERE TARE j AIM I ARM I 
I EARN DOES I DO | TOY I 
j BATHE TOO j END | AID 1 
I ACE CAP I SHOVE I EYES | 
I CHEW WITH | HAVE | MEN I 
1 DEAF AIR 1 OWES | NEAR I 
1 GIVE OWN I JAR I GO i 
I OR KEY j NO j STIFF I 
I HIM OAK j KNIT | THROUGH j 
1 EAST NEW I TEN I LOOK | 
I BELLS ILL | THOUGH I WHO | 
I ACHE HAM I YEAR I BEE j 
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TABLE G2 
25 ITEMS GENERATED BY STEPWISE REGRESSION 
TO PREDICT FULL-LIST SCORES IN THE PRESENT STUDY 
For each of the four lists that comprise the C.I.D. W-22 
Auditory Tests, a stepwise regression was used to generate the 25 
items that would best predict the full-list scores for the 13468 
subjects (N=391? for List I; N=3022 for List II; N=3300 for 
List III; N=3229 for List IV) used in the present study. The 
words in common with those generated by Raffin and Thornton 
(1983) (see Table Gl) are listed above the dotted line (• —). 
1 LIST I LIST II i LIST III I LIST IV | 
I 
1 CARVE CHEST i BILL i ALL | 
1 TOE GAVE I START I CHIN I 
1 KNEES PEW I EARS I DOLLS I 
I MEW KNEE j TAN I NUTS I 
j HIGH SEND | NEST I NET | 
1 EARN ELSE j OUT 1 OF I 
1 BATHE DOES | KING ! SAVE I 
1 ACE AIR | CAMP 1 EAR j 
1 DEAF OWN I AIM | TEA I 
1 GIVE KEY j DO | BREAD I 
I OR OAK | SHOVE 1 AID I 
1 BELLS ILL I HAVE I MEN j 
1 ACHE HAM 1 OWES I NEAR j 
1 TEN j STIFF | 
I DAD WELL | YEAR | THROUGH I 
I SKIN STAR j | WHO J 
1 JAM THIN I TIE | j 
I LAW BUY I SMOOTH j HANG I 
1 SHE MOVE | DONE I WILL j 
I NONE DIE | IS 1 AM | 
1 TRUE ROOMS | ADD | JUMP I 
1 WHAT FLAT i HARM I ART I 
1 THING YOUNG | DULL I YET | 
1 WIRE THEN | WE I MY 1 
I SEE JAW | WEST | HIS I 
I FELT ICE I GLOVE j DARN | 
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TABLE G3 
THE THORNTON AND RAFFIN 
10 MOST-DIFFICULT ITEMS 
For each of the four lists that comprise the C.I.D. W-22 
Auditory tests, the percentage of subjects in each lists 
misidentifying the given word is listed. These were generated 
from the performance of 4120 subjects by Thornton and Raffin 
(19*8). 
I LIST I LIST II LIST III i LIST IV 1 
1 MEW 58.93 KNEE ?4.85 NEST 49.81 j DOLLS 52.43 1 
1 DEAF 52.23 SEND 48.?4 KNIT 40.19 i DUST 48.?4 I 
I KNEES 38.35 ROOMS 46.99 WEST 39.90 1 NUTS 48.64 I 
1 ACHE 3*.** PEW 33.98 TAN 38.64 I NET 39.81 1 
1 BATHE 35.44 KEY 34.?6 EARS 3?. 5? 1 TEA 39.42 | 
1 ACE 33.*9 AIL 26.41 OWES 36.89 I ART 38.84 1 
I CHEW 28.84 ELSE 25.?3 DULL 33.40 I STIFF 36.41 I 
I BELLS 2*. 48 CAP 25.24 START 30. ?8 1 TIN 34.95 I 
1 AN 25.56 MOVE 24.3? AIM 29.1?- 1 DARN 34.2? 1 
I EAST 24.2? GAVE 23.98 YEAR 28.64 I NEAR 33.11 I 
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TABLE G4 
THE TEN HOST-DIFFICULT ITEMS 
The ten most-difficult items for each list are listed below. 
The percentage of the subjects who missed each item also is given 
as well as the total number of observations (N) upon which the 
percentages are based. 
1 LIST I I I LIST' II I 1 LIST III 1 i LIST IV | 
1 (N=391f) 1 I (N=3022) | 1 (N=3300) 1 I (N=3229) j 
I MEW 59.8 | I KNEE 69.5 1 I NEST 59.0 I 1 NUTS 62.2 | 
1 KNEES 49.6 i I SEND 5?.? 1 1 KNIT 4?.l | I DUST 61.1 | 
j ACHE 48.5 1 j ROOMS 55.6 1 I WEST 46.5 1 I DOLLS 59.4 j 
1 ACE 48.1 1 I ELSE 44.5 1 i EARS 43.2 1 j STIFF 44.9 I 
1 DEAF 43.5 1 I KEY 43.4 | I TAN 38.5 1 I ART 44.5 1 
1 BATHE 41.3 1 I PEW 41.3 1 I OWES 38.4 | 1 CAN 39.8 1 
I EAST 36.5 I j GAVE 34.6 1 i START 35.6 1 1 SAVE 39.4 | 
i CHEW 34.9 1 1 WITH 32.3 1 I YEAR 30.9 1 1 TEA 38.8 I 
I JAM 32.9 1 I CHEST 31.4 1 I DULL 29.5 1 I TIN 3?.0 | 
j BELLS 31.9 1 I EASE 31.0 1 j AIM 28.3 1 i NEAR 36.5 1 
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TABLE G5 
THE RAFFIN AND THORNTON TENBEST ITEMS 
For each of the four lists that comprise the C.I.D. W-22 
Auditory tests, the Raffin and Thornton TENBEST items are listed. 
These data are based on 3959 observations. 
1 LIST I LIST II I LIST III | LIST IV I 
1 MEW SEND | NEST I DOLLS I 
I KNEES ROOMS j KNIT I DUST | 
1 ACHE PEW | WEST 1 NUTS I 
1 BATHE KEY I TAN I NET I 
1 ACE AIL | EARS | TEA | 
1 BELLS ELSE | OWES | ART | 
1 CHEW CAP | START | STIFF | 
1 EAST MOVE | AIM j NEAR I 
1 CARVE GAVE | YEAR I CAN I 
1 JAM WITH j WOOL I SAVE | 
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TABLE G6 
THE BETTER TENBEST 
For each of the four lists that comprise the C.I.D. W-22 
Auditory Tests, the 10 items that would best dichotomize (cut-off 
full-list score - 92%) the 13468 subjects (N=391? List I; N=3Q22 
List II; N=3300 List III; N=3229 List IV) used in the present 
study are listed. The words in common with those generated by 
Raffin and Thornton (1983) (see Table G5) are listed above the 
dotted line (- ). 
1 LIST I LIST II LIST III LIST IV I  
1 KNEES KEY NEST DUST I  
I  ACE WITH OWES DOLLS | 
1 DEAF ROOMS EARS SAVE | 
j BATHE EASE AIM STIFF | 
1 MEW PEW TAN TEA I  
1 EAST GAVE WEST NEAR I  
j BELLS ELSE KNIT NUTS | 
I  ACHE SEND j  
1 JAM CAMP EYES | 
j  TARE KING HANG | 
I  SEE CHEST SAY CHIN I  
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APPENDIX H 
MS DATA FOR C.I.D. AUDITORY TEST W-22 
LIST I 
Table Hi is a listing of the raw data for the 391? subjects 
obtained for C.I.D. Auditory Test W-22, List I. Incorrect 
identification was represented by a "1", while correct 
identification was represented by a "2". The identification of 
the fifty test items for any one subject is contained on a single 
line. The identification for each word is listed sequentially so 
that the first fifty digits represent the correctness of 
identification for the fifty items. The fifty-first column of 
data refers to List I and the fifty-second column of data 
contains the letter abbrevation for the randomization used (A 
through F). All data are listed sequentially according to the 
order of words for Form A. 
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TABLE HI 
























































































TABLE Hi (continued) Page 228 
222222222212122222211221122212222222222122212221211A 
222222222221212222222222222222222222222222222222221A 











































TABLE HI (continued) Page 229 









































































































































TABLE Hi (continued) Pa<je 232 
222222222222122222222222122221222222222122211222221A 
221111222212222222222221122222222222222222212222221A 

























































































TABLE HI (continued) Page 234 
1211212121 22112222211211221221122222121221111221221A 
222212222222122112211121121111111122121122111111211A 

























2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 A  
221222222222222212222221122211222222222122112221211A 


























































































































































TABLE Hi (continued) Page 238 
222222222222222222222222222222222222222222222222221A 
122222122212121212111122122221122121222122121221221 A 











































TABLE HI (continued) P a g e  2 3  9  













































TABLE Hi (continued) Page 240 













































TABLE Hi (continued) Page 241 
2112222 22212122222221221222121121222212121211221211 A 


























































































TABLE Hi {continued) Page 243 









































































































































TABLE Hi (continued) Page 246 
1222222222121222222212212222211221222221222112222218 
221212122211121221222121221222211121212222 222222211B 

























22 222 22 2 22 22122222 22 2 2 2222 2 2 22 2 2 22 222 2 2 22 2 2 22 22 2 22 IB 
111212111111111111211111112111111121221111111211111B 
















TABLE Hi (continued) P a g e  2 4 ?  
2222222222221222222222221222221222222222222122222218 
1222222222122222222222221221221222222221222112222113 








2212222122 111 2222121122112222212222222122221222122IB 
122222222222122222222222222222222222222222222222221B 
121222222222122222222222122222222222222222222222221B 














































































TABLE Hi (continued) Page 249 
2112212121121222222112221221222221222221211222222118 
222222222222122222221222122222222222222222222222211B 

















































2211212 212 111 112122122 2112122112122 2212 22 2 212 22 2 221B 







































TABLE HI (continued) Pass 251 













































TABLE Hi {continued) Page 252 



























































































TABLE HI (continued) Page 25 4 













































TABLE HI (continued) Page 255 













































TABLE HI (continued) Page 256 
222222222222122222222222222222112222222222212222211C 
22222222222222222222222222222222222222222222222 2211C 











































TABLE Hi (continued) Page 25? 













































TABLE HI (continued) Page 258 













































TABLE Hi (continued) Page 259 
221222111212111221211221122212111222221122111211121C 



























































2222222122222222222222222222222 22222222222222 222221C 
222222222222222222222222222222222222222222222222211C 
122222222222122222222222122222122222222222221222211C 




























TABLE HI (continued) Page 261 













































TABLE Hi (continued) Page  262  
22222222222222222222222222222212222222222 2222222221C 
222222222122222222222221222212222222222222121221221C 

















































































































2222222122 221222222222 222222.122122 22122 222 21222 2211C 
2222222222 22121222222222122212222222222222222222211C 
221112212112121221121121121221121122222222111221.111C 

































































TABLE Hi (continued) Page 266 
2222222222121222122222211222122222222 2212222122222ID 












































TABLE Hi (continued.) Page 259 
2 2 1 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 1 D  
1112211211111112111111211212111111111121111212111110 
2222222222121222222212 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 1 1 2 2 2 2 2 1 1 0  
22222222222212222222222222222212222222222222222221ID 
22 2 22221221222 22122222 221222 22122222222122212222 211D 




































































































































TABLE Hi (continued) Page 2?Q 
222222222222222222222 222221222222222222222222222221D 
121212211222111211211211111121222111122112211121111D 











































TABLE Hi (continued) Pa^e 2?1 













































TABLE Hi (continued) Page 2?2 
2222222 22222222222222222222122122222222222222222211D 












































TABLE Hi (continued) Page 2?3 
122222222212121211221222222221222222112122221222211D 
222222222222122222222222222222122222222222222222221D 






























2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1  £  

























































TABLE Hi (continued) Page 295 













































TABLE HI (continued} Pags 2*6 
22222221221112221221122122211122222222212221222221IE 
22222222221212222222222112221112222222212221122211IE 






































































































































2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 1 E  
TABLE HI (continued) Page 2?9 
222222222 22212 2 2  2 2 2 2 1 2  2  2  2  2  2 2  2 2 1 2 2  2  2 2 2 2  2  2 2  2 2  2 2  2 2  2 2 2 1  £  
222222222 2222222212222122222 22222221222222222221221E 

























































































TABLE HI (continued) Page 281 
222222222212122222  222  2211222  2222222222222221222  2221E 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1  £  




2222222222121222222212221222  22122222222122222221221£  
221222212212222222222222122221222222222222221222211E 
22222222222212122222222212222211222222222222222221 IE  
222222222222222222222222222222222222222222222222221 £ 
222222222222122222222222222222221222222222222222221E 
222222222222222222222  222122222222222222122212122221  £  
222222222  21222222222222222222222222222222222222221 IE  
22222221222222222222222112222112222222222222122122 IS  
221211212222122222222121122212121122222222211222211E 
222222222222222222221222122222122222222222222222221E 
22222222222222222221222222222222222212222222222222 IE  
222222222212222222222221122212122222222222212222211E 
222222222212222222222221222222122222222222212222221E 
22222222221212221222222212221221222222222221222121 IE  
12222222222212222222122212222122222222212222222221 IE  
222122222212222222222221222221222222122221212221221 £ 
22222222222222222222222222222222222222  222222222122 IE  
2222222222221222  22  221221122221122222212222212222221E 
22222222222122222222222212222222222222112222222 111 IE  
111121121111111211111121111221111111121222111121211E 
222222222  22222222222222222222212222222222222222222 IS  
122222222222222122222222122122222222212222221222221E 
222222222212121222221222222222121222222122222221211E 















22222222221222222222222212222212222222222221222221 IE  
TABLE Hi (continued) Paje 282 
22222221222211121222222122222222222221221222222121 IS  
111  211111112111122122212222212221122221222111122221E 
2222222222222222222222222222221222  2222212222222221 IE  
222212222222122222222222122221122222212122222122211£  
22122221221212121222121122221221222211212221222222 l£  
221112222212121212221221122211122222121122211221211a 
222222222222122222222222222222222222122222221222211E 





222222222212222222222222 i2222222222222222222222221 iE  
22222222221112222222222212221222222222222221222221 IS  
222222222222222222222222222222222222222222222222221E 
222222222222222222222222222222222222222222222222221E 
222222222222222222222222222222222222222222222  222221E 
121222211112121222212121122211122221222122111222211E 
221222222212122222222221122222122222222122122  22121 IE  
22222222222212222222222222222221222222222222222  2221E 
222222222212122222221222122222122222222222222221211E 











22222221221212122222122112222222122222212222222221 IE  
22122222222222222222222222222222222222222222222121 IE  
122222222222122222222222222222122222222222222221221E 
22222221221212221222222212222112222222222221222222 IE  























































TABLE HI (continued) Page 284 










122222222212122222 222222122221222222222222222 221221E 
22222222222212222222222222222222222222222222222222IE 
22222222221212122222212121221111222222212221112121IE 
































TABLE Hi (continued.) Page 285 
2222222222 2222222222222222222212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 I E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1  £  
2222222222 2212222222222112221212222222212222222122l£ 
121222222212122212212221122211112222222112211221221E 
1222212222221212212222221222  22121222222222211122211E 








































TABLE Hi (continued) Paje 286 
121222112212121212222222222222222222222122212222211E 
122 222222212121222 2.2 2221122 211222222222122 21222 2121 S 




















22222 22 2 2 2122222 22 2122 22 22 2 2 22 2 22 2 2222 2222 2 22 2 2 221 IE 






















TA9LE Hi (continued) ?aje 28* 













































TABLE HI (.continued) Page 238 
2222222.2221212222222222112121211222222222222112122 IE 




122222222222122222222222221222222222222222222222211  £  
222221222  222212212222222122221222122221222222222221£  
222222222212122222221222122211222222222122222  221221£  
22222222222212222222222222222222222222222222222221IE 
222222222222222222222222222222222222222222222222211E 

























































































































































22 22212122 221222 22 2212 21122 2 222 2 22 222 2 2 22 2 212 221221E 
222222212212122212221222122211122222212122112222221E 
222222222212122212 22122122221122222212212222222 2211E 















222222222222122222221222222222122222222222 222 222221£ 
221122212211122221212221222222121122222222111222221E 














2222222222222222222122 212222222222 2 222222222222 21 HE 
22222222221212222222122112221112212222222221222222IE 
22222222222222222222222212222122222222222222222222IE 
2122211121121222111111211122 111 2212121112211122 2 211E 


















222222212212122222222222122211212222222122 22122 2221E 
222222222222222222222222222222222222222222222222221E 
222222222222222222222222222222222222222222222222221E 







TABLE HI (continued) Page 293 














































TABLE Hi (continued) Page  294  

















2222222222 22222222222222222212122222222 222 22222221IE 
22222222221222122222222222222221222222222222122222IE 
222222222222222222222222122222222222222222222 22222IE 
2222222222 2212222222222212222222222222222222222 222 IE 
222222222222222222222222222222222222222222222222221E 























TABLE HI (continued) Page 295 
22222222  22121212  222212222  22222121222222122222221211S 
22121222222212212212212122112212122212222222112HUE 
22222222221222222222222222222122222122222222222  2221E 




















2222222222221222222222222222222222221222222 2122 2211E 





















TABLE HI (continued) Page 296 
2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 1 ?  
2 2 2 2 2 2 2 1 2 2 1 1 1 2 2 2 1 2 2 2 1 2 2 1 1 1 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 1 F  
122212222212122222222222122221222222222122212222221F 
2222222122 22122222222222222222122222222222212 222221F 
222222222222222222222222222222122222222222222222211F 





122222222222122222222221222222222222222122  222  222211?  







222222222222122222222222222 2 2221222222222221222 2221F 


























TABLE HI (continued) Page 29? 































222 222 22 2 2 222222 2222 2 2 2212 22 212 222 22 22 2 22 2 2 22 2 2 221 IF 
111111111111111111111111111111111111111111111111111F  
222222222222222222222222222222222222222222222222221F 

























































TABLE Hi (continued) Page 299 







222222222222122222 222222222212222222222 22222122 2221F 
221212212212122212222221122221122212222222111222221F 
222221221222222221222212211111212222112211211212221F 
2222222122 221222222222222222222 22222222222222 22 2221F 
22222222221122222222222212222222222222222222222122IF 











22222222222222222122 2222222222222222222222212 22221IF 
222 2222 22 2 2122 22 22 22 2 2 222 222 222 2222222 2 22 2 222 22 2 221F 




















TABLE Hi (continued) Page 300 













































TABLE HI {continued) Page 301 
112222212221121212222221122211222222122222222222211F 





























222 2222122 22 2212 22 2222 2212121212 22122 22 22 2 2 22 22121 IF 
222222222222221222222222222222222222222222222222221F 













TABLE HI (continued) Page 302 




2222222  22  2  22122221222222222222222222222222222222211f  
222222222212222222222222222222222222222222222222211F  
22222222221222222222222222222222222222222222222222 IF  













122222222222222222212221222221122222222222  221222211F  

















222222222  222222222222222222222222222222222222  22222 IF  
222222222222222222222222222222222222222222222222221F  
2222222222122222222222221222122  22222222222222222221F  
222222222222122212221221222221122222222222222222111F  
22122222221212222212222122222212222222212222212221 IF  
222222212222122222222221222222222222222122221222221F  
222222222222122222222222122222222222222122212222221F  
TABLE Hi (continuedJ Page 303 
222222222222122222222222222222222222222222222222221P 
22222222222212222222222222222222122122222222222222 IF  
12222112221112221122222112221112222222212221122221 IF  
221222222222122222222222222222222222222222222222111F  
2222222222  22222222222222222222122222222222222222221F  
221222221122122122222221222212122222222222222222111F  
222211221212222222222222222211112222212122211222211F  
22222222221122222222222112221112222222212221122222 IF  
212222222222222222222221222222122222222222222222221F  
222222222222122212222221222222222222222222222221211F  
22222222222212222222222222222212222222222222222221 IF  
111211221112121211211121122211121221221112111111211F  
22222122221222121222222222221212222222212222222221 IF  




22222121221212222222222112221212222222212221122  2211F  
121112122212122222211221211211122222212122222121211F  
22222222222222222222222222222222222222222222222222 IF  
222222222222222222222222222222222222222222222222221F  
222222222222122222222222122222222222222222222222211F  
2212112112121222  21211  2  2  212  22  2212212  22  2  2  2121  21211211F  
22222222221212222122222222222212222222222222222222 IF  
222222212212122212221221122221222222222122212222211F  
22122222211212222222222122222212222222222222222121 IF  
222222222212222222222222222222222222222222222222223  F  
2222222  2222221222222222212222222222221222221222222 IF  
222222222222222222222222122222222222222222221222211F  
222222222212122222222222122212222222222222121222211F  




12111121221212221222222112221112222222212221122121 IF  
222222222222222222222222222122122222222222212222221F  
122222222212122222222222222222122222222222222222221F  
222222222212222222222222222222122222222222  222222211F  
12221222222212222222222122222212122222212222222221 IF  
222221122212212212211221222121112122222122221222211F  
22222222222222222222222222222222222222222221222222 IF  
12222222221222221222222222221212222222222222122121 IF  
222111211111122211112211111211121112112211211121211F  
2222222222221222222222  2212222212222222212222222121 IF  
2212222222121222222222222222222  22222222222222  22221 IF  














































A I Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z U I Z Z Z Z Z I Z Z Z Z I Z I T Z Z Z T Z T Z T X Z Z Z Z T Z Z  
A X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A T T l Z Z T l l Z l Z Z Z Z l l l l Z Z T Z T Z Z Z l l Z Z T T Z Z T T T Z U l Z Z Z Z Z T T l l Z  
A I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z  
A X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z  
A X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X Z Z Z Z Z X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z X Z Z Z X Z X Z Z Z Z Z Z Z Z Z Z  
A X X Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z  
A X X Z X Z Z Z Z Z I Z Z Z Z X Z Z Z Z Z I Z Z X Z Z Z Z X X X Z Z Z Z Z Z Z Z Z Z Z X X X Z Z Z Z Z Z  
A X Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z X Z Z Z X Z X Z Z Z Z Z Z Z Z Z X  
J X X Z Z Z Z X X Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z X Z X Z Z Z Z Z Z Z Z Z Z  
A T X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z T Z X Z Z Z Z Z Z Z Z Z Z  
A X Z Z Z Z Z Z X Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z X Z Z Z X Z Z Z X Z X Z Z Z Z Z Z Z Z Z Z  
A X X Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X 7 Z Z Z Z Z Z X Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z  
J T T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X T Z Z Z Z Z X Z Z Z T Z Z Z Z Z Z Z Z Z X Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z T Z T Z Z X Z X Z Z Z Z Z  
A T X X Z Z Z T Z X Z X X Z Z Z Z Z Z Z Z X X Z Z X Z T T Z X X X Z X X Z Z Z X Z X Z Z Z Z X X Z T Z Z  
A X X Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 7 Z Z Z Z Z Z Z Z X Z Z 7 Z Z Z Z Z Z Z Z Z  
A T X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X X Z T Z Z Z X Z Z Z T Z X Z X Z Z Z Z Z Z Z Z Z Z X Z Z Z T Z Z X X Z X Z X Z Z Z Z T Z X Z X X Z Z  
A X X Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z X Z Z Z T T Z Z X Z Z Z X Z Z Z X Z X Z Z Z Z Z Z Z X Z Z  
A X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z X Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X Z Z Z Z Z X X Z Z Z X Z Z Z Z Z X I Z Z X X Z Z Z X X Z X X Z Z Z Z Z X Z X Z X Z Z X Z Z Z X Z Z Z  
A T Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z X Z Z T Z Z Z Z Z Z Z Z Z  
A X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z X Z Z Z Z  
A X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z  
A X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z 7 . Z Z X Z X X Z Z Z Z Z Z Z Z Z Z X Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z X  
A T X X X Z Z X X Z Z Z X Z X X X I Z Z T X T Z Z Z Z X T Z Z I X Z T T Z Z Z X Z X Z X X Z Z I X X Z Z  
A X X Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z X X X Z Z Z Z Z X X Z Z Z Z Z X X Z Z Z X Z Z Z Z X X Z Z Z Z Z Z  
A T T X X Z Z Z Z Z Z Z Z Z T Z Z Z Z Z 7 Z Z Z T Z Z Z X Z 7 Z Z Z Z 7 . Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z  
A X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 7 Z 7 Z Z Z Z Z Z Z Z Z Z Z Z Z 7 Z Z Z Z Z  
A T T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A I T Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z X Z Z Z Z Z Z Z X Z Z Z Z X Z Z Z Z X Z Z  
A X Z Z X Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z X Z Z Z Z Z Z Z  
A T Z Z T Z Z X X Z Z Z Z Z Z Z Z Z Z Z Z T X X Z Z Z T Z Z Z Z Z Z Z Z Z Z Z X Z I Z I Z Z Z Z Z Z Z Z  
A X Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z X X Z Z Z Z Z Z Z Z Z Z X  
A X Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z I Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X Z 1 X Z Z T T I Z Z Z I Z X 7 Z Z X Z 1 X Z Z Z Z I Z T X X T Z Z Z X Z X X Z 1 X I X Z Z T T Z X Z  
A X Z Z Z Z Z Z X X Z Z X Z Z Z Z 7 Z Z Z Z Z Z 1 Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z X 7 Z X Z Z Z Z Z Z Z  
A X X X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z  
A T T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A X Z Z Z 7 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
A I T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z  
A T X Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z  
soe (panuT^uco)  x H  318YI  
) 

































































22122221222112222221222122222212222222222222222222 IF  




12222222221212221221222222222222222222212222222221 IF  
22222222221222222222122212221222222222212221222221 IF  
22222222122222222222222212221222222222222221222221 IF  
222222222212121212222221122222112222222122212222221F  
222222222222222222221222122222122222222222222222221F  
122212212222222222  221222122112122222222222212222221F  
221222222212222221222222222222222222222222222222221F  














22211222212212222212122122222222222222222221212111 IF  














































TABLE HI (continued) Page 309 













































TABLE HI (continued) Page 310 
222222222222222222222222122222222222222222222222221F  


































221221222221122221222221222121122222122222 22222 2211? 









TABLE Hi (continued) Page 311 
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2221222211222222222222  22222221F  
122222222212222222222222222222222222212222222222221F  
22122221212212222222122112221112222222222221122221 I f  
222222222211122222222222222212222222222122222222211F  
222222222222122122222222222212222222222212222222211F  
2222222122222212222222221212121222122  2222222222121 IF  
222222222222221222222222222222222222222222222222221F  
111111111111111111111111111111111111111111111111111F  
222222222222222222222222222222222222222222222  222221F  
2222122122121222122222  22122211122222222222212222211F  
222222222  2122222222222  22222222222222222222  222222211F  
222222222222222222  222222222212122222222222222222211F  
222222222221222222222222222211222222222222222222221F  
221222222212122211211121122211222122222122111221221F  





2222222222121222222222222222  22222222222222222222211F  
111221212111121111112221121122112212121122111121121F  
222222222  22222222222222222222222222222222222222221 IF  
22222221221222221222122112222212222222212221122222 IF  
121212222112122221222222222211122222222122122221211F  
222  22222  2  2  221  22  221222  222  2  22  2  222  222  2  22  22  22  2  222  22  221  IF  
222222222  212222222222222222222222222222222222  22221 IF  
222222222212222222222222222222222222222222222222221F  
222222222222222222222222222222222222222222222222211F  
22222222222222222222222222222222222222222222222221 IF  
12121111211212111121122111111112111222111212112111 IF  
121222222212122212211221221211121222212122211221221F  
22122211211212212122212112222212222222221211122 i l l IF  
22222222222222222222222222222222222222212222222222 IF  
2222222222222222222222222222222  2222222222222222222 IF  








2222222222  2212222222222222222112222222222222222221 IF  
222222222222122222222221122212222222222222  221222211F  
221222222222222222222222122221122222222122222222221F  
TABLE HI (continued.) Page 312 
22222222221212222222222222222222222222222222222  2221F  
221222212222122221222221122212122222222122222222211F  




22112121221111221122112112221211211222122212121121 IF  
221222212212122222222221222211222122222222212221221F  
122222222222122222222222222212122221222122222222211F  
21111111111212211211111112121211111222212211112121 IF  
222222222222222222222221122122222222222222222222221F  
222222222222222222222222222222222222222122222222221F  
22222222222212222222222222222212222222222222222221 IF  
222222222222222222222222222222222222222222222222221F  
222222222  222222222222222222222222222222222222222221F  
22222222221222222222222212221222222222222222222  2221F  
222222222222122212221221222221122222222222222222111F  







2222222222  22222222222222222222122222222222222222221F  
22122222112212212222222122221212222222222222222211 IF  
22221122121222222222222222221111222221212221122221 IF  
22222222221122222222222112221112222222212221122222 IF  
212222222222222222222221222222122222222222222222221F  
22222222222212221222222122222222222222222222222121 IF  
22222222222212222222222222222212222222222222222221 IF  
111211221112121211211121122211121221221112111111211F  
222221222212221212222222222212122222222122222222211F  
22222222211212222222122112221112222222222221222121 IF  
211211122112111111211221111112121212112121111121111F  
222222222212222222222221122212122212222222222222221F  
22222222221212222222222112221112222222212221222122 IF  
22222121221212222222222112221212222222212221122221 IF  
121112122212122222211221211211122222212122222121211F  
22222222222222222222222222222222222222222222222222 IF  














RAW DATA FOR C.I.D, AUDITORY TEST H-22 
LIST II 
Table II is a listing of the ra« data for the 
30 22 subjects obtained for C.I.D. Auditory Test 
'd-22, List II- Incorrect identification was 
represented by a "1",/ while correct identification 
aas represented by a ,,2,,. The identification of the 
fifty test iteas for any one subject is contained on 
a single line,. The identification for each word is 
listed sequentially so that the first fifty digits 
represent the correctness of identification for the 
fifty items. The fifty-first column of data refers 
to List II and the fifty-second column of data 
contains the letter abbrevation for the randomization 
used (A through F). All data are listed sequentially 
according to the order of words for Form A. 
Page 315 
TABLE II 
RAM-DATA LISTING FOR LIST II 























































































TABLE II (continued) Page 31? 























222221221221222221222221122121122121 2 2 2 2 2 2 2 2 2 1 1 2 2 1 2 k  





















TABLE II (continued) Page 318 
2 2 2 2 2 2 2 2 2 2 22222222222222222222222222222222 2 2 2 2 2 2 2 2 2 k  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  
2 2 2 2 . 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  
222122112122122211122221222111122121122211222222222A 





22222222222222222222222222222222222222 222212222 2222A 
























































































22 22222 22 2212222 22122 2 2 22 2 21222 22 2222 2 222 2 2 22 22 222 2 A 
2222222212221222221222222222122222222122212222222224 
2 2 2 1 2 1 1 1 2 2 2 2 2 2 2 2 2 1 1 1 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 k  
112121211121221211112221222122212221112221222122212A 































2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 k  
122111111221121211111211111121111221112111111112212A 
222222222222122221222222222222222221212222222222212A 














































TABLE II (continued) Page 322 
2221212122 2122222112222122121222 22212222212122 22212 A  
11112111111111111111111111111121111112 1111121111112A 
222222222122222222122222222222222222222221222222222A 

























222222222 221222222122222222222222222222222222 222222A 
111121211121222221122212222112222221122211221222222A 
122221212122222221222221222122222222222221212222222A 









2221212212 212222 22 2122 2 222 22 2 22 22 2222 22212222122212A 
122122222222222222222221222222121122222212222222222A 
21212222122122 22 22112221222 2 22 2 222 22 2 222112 2212 2212 A 
111111111111111111111111111111111111111111111111112A 
222222222222222222222222222222222222222222222222222A 














































TABLE II (continued) Page 324 













2222222 22 221222222222222222122222222222222222122222A 
222122211111221212222221222221222222222221222222212A 



















































































112 221211111221211211121111212222122 221212112112222 A 




222222222 222222222222221222222222222222222 222222222A 
211121211121121121111111221111211121111112112121212A 







22222121122112122111 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 k  
221121221221222221122211222122221221211211222212212A 












2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 k  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  





2222222222212222222222222 22222222222222221222222222 A 
212211211221222222112212222222222221222221222222222A 
222221222222222221122222222222222222222221222222222A 





































2222222212212222222222222222222 22221222222222 2222228 
222222222222222222222222222222222222222222 2 222222228 
222222222222222222222222222222222222222222222222222B 
2222222222222222222222222222222222222222222222222228 





TABLE II (continued) Page 328 






















































































22222222222122222122222222222222222222222 222222 22228 
212222221221222211222222222122222222222222122222222B 
2121212112111 2122112 22 21222112 2 2 22 212 2 2 2212 2212 22123 
2221112111212222122112112222222222212222111221222228 
222221222221222221222211222222222221222221122222222B 
TABLE II (continued) Page 330 
2111122111212212111121121222 222 222211212111121222228 
2221122122222222212222222222222 22221222222222 2222228 


























































2222222222212222 222222222222222 222222222222222222223 
222221221221222221112221222222222222222221222122222B 
2222222222222222212222112222222222222222212222222229 




























B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
8 Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X X Z Z Z Z Z Z Z Z X Z Z Z X Z Z Z Z Z Z Z Z  
n z z z z z z z z z z z z z z z x z z z z z z z z z z z z z z z z z z z z i z z z z z z z z z z z z z z  
R Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z I Z Z Z I Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z  
3 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z  
S Z Z Z Z Z Z Z Z X Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z X Z Z X Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z  
Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z I Z Z Z  
S Z Z Z Z Z I Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z X Z Z Z Z Z Z Z X Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z  
8 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z X Z Z Z Z Z I Z Z Z Z Z X Z Z Z Z Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
8 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X X Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z  
8 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
8 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z  
S Z T Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z I Z I T Z Z Z Z Z Z T Z Z I Z Z T Z Z Z Z Z  
8<RTITTTZTTITTTTTTTTTTIITTTTITTTIT2T£TTTTTITTTTT££ITT 
e Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z l Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z  
3 Z Z Z Z Z Z Z Z Z J Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
e Z Z Z Z Z Z Z Z Z T Z Z Z Z Z T Z Z Z Z Z Z Z T Z Z Z T Z Z Z T T l Z Z Z Z l l Z l l l Z l Z Z Z l Z  
S Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z T Z Z Z Z Z Z Z T I Z Z Z Z Z Z T Z Z T Z Z T Z T Z T Z  
3 Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z Z Z Z  
n z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z  
B Z Z Z Z X Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z I I Z Z Z Z Z Z Z Z I X Z Z Z Z Z Z Z  
a Z Z Z Z Z Z Z Z l l Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z l T Z Z Z Z Z T Z Z l Z l T Z Z Z Z Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z  
% Z Z Z Z Z Z Z Z Z Z Z ? , Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X \ Z Z Z Z Z Z Z X X Z Z Z X Z Z Z  
SZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZXZZZZZZXZZZZX 7.ZZZZZ 
B Z Z Z Z Z Z Z Z Z T Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T I Z Z Z Z Z I I Z I T T T T Z Z Z Z Z  
32X11II HIT IHIIIIITTIIITIIIIITITIIIIIITIITTTITITIII 
9 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z  
GCIUZZKTTTICZIIIZTIZTTITZZTIZTIITZZTZZTTTITUZZ:!!! 
S Z T Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z T Z Z Z Z I I Z Z Z Z Z I Z T Z Z Z Z Z I T Z Z  
B Z Z Z Z Z I Z Z X Z I Z X Z Z Z X X Z Z Z Z Z Z Z Z Z Z X Z I X X Z X X I Z Z X Z Z X X X Z Z X T T X  
E Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
8 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z 1 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
E Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
S Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
B Z T Z Z Z l Z Z l T T l l T l T Z T U Z T T Z t l Z T l Z Z l T l Z T l Z T l Z l l l T H Z T T Z  
B Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
S Z Z Z Z Z Z Z Z l Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z c Z l Z Z Z Z Z Z Z Z Z Z Z Z  
Z £ £  e . r  e d  CP&nuT3tJ00) II 














2222222221212222122222222222  22222222222222222222222S  































TABLE II (continued) Page 334 
2222222222 2222222222222222222222222222 222 222222 22228 
222222222222222222222222222222222222222222222222222B 
2222222222222222222222222222222  22222222222222222222B 










































TABLE II (continued) Page 335 
222222222222222222222222222222222222222222222222222C 




















































2222222222222222222222  22222222222222222222222222222C 
222222222222222222222222222222222222222222222222222C 




































TABLE II (continued) Page 33? 
222222222221222221222222222222222222222222222222222C 
212222212112211111121122211221112222222222221221222C 








































2222222222222222222222122221222  222222222212222222220  
2222221111221222212222222222222222212122122221222120  
2222222221222222212222222222122222222222122222222220  
TABLE II (continued) Paje 338 
2 2 2 2 2 2 2 2 2 2212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2222C 
2222222221222222212222122222222  2222222  2222  2  222222220  
122121112211121221112221221222222122112221222111222C 











2222222222222222221222222222 222222 2222222222212 22220 
2222221222 212222212222222222222222212222222222222220 
211212221212221222 2222112222 221122212122121221122120 
1122112111122222111122121211222 211212222111121122120 
2222222122222222222222222222  2222222222221122222  22220  
2222212222212222211222122222 22222222222222 2 2222 22220 
2222222222212222222222212222222222222222222 22 2222220 
2122212222212212222122122212222 2222122 22111221122220 























TABLE II (continued) Page 339 























2221212112212212121121222221222 22111121221222 2222120 
2222222 22 2222222222222222222222222222222222222222220 
2222222 22 221222222222222222222222221212222 2 222222220 
2122111222212222222222112212212222222122212222222120 
222222222 2212222222222222222222222222222222222222220 

































2122212122 222222211222112222 2222222221222112222 2222C 
2122212122212222112112212222 22112222222221122222222C 
222222222221122222122222222222222222222222222 22 2222C 
221222111221121222211112221121211121112111122222112C 
121112111121121211111111121111211211211111122111212C 



































222222222222222222 22222222222222222222222222222 22220 
11111111111111111111111111111111111111111111111111 20 
212222122222222221122221222222222222222222 222 2222220 
2222222222211222222222222221222222222222222222222120 

























222222222 2212222212222222222222 222212222222222222220 
222222222 2222222222222222222222 222212222212222222220 
222222221221222222222222222222222222222 2222222222220 
222222222 22112222122221122222122222122222222222 22220 
2222211122121111122212112122221212222 22112 2211211120 
2122222211212212211222221222222222212221212222222220 
2222222222212222212222222222222222212222212222222220 






































































































































































































































TABLE II (continued) Page 34? 

























2222212 2212112222121222112222222222222221122222 22120 
2121222112212222112112112211122212212212122121222220 


















TABLE II (continueD Page 348 
2121222111211222 211112122 211222221211222211122222220 
212222211221222221122 22221222222222222 2212212?22222D 
11111111111112121111211112121211121121111111111111 2D 
221111221221211211111111211221111221211211212222212D 























































































TABLE II (continued) Page 350 
2222222222222222211222222222122222^22 222212222222222 






















































































































































































TABLE II (continued) Page 354 











































2222222222212222212222222122222222222222222222222221 .  
222211211121222221222221222222122222222221222222222E 














































TABLE II (continued) P a g e  3 5 6  




























































































TABLE Ii (continued) P a g e  3 5 8  
222222222222222222222222222222222222222222 222222222E 
2222222 22222222222222222222222222222222222222222222E 

















































































































































































































































































TABLE II (continued) P a g e  3 6 4  
222222222222222222222212222222222222222222222122222E 
2222112222212 22221122212222222222221222222 222 222222E 

























































































TABLE II (continued) Page 366 
121221211221221211211221122212221211112112121222212E 






































































































































































































2222222222 2222222222222222222222222222222222222 2222F 
22222222222222222222222222222222222222222222222 2222F 












































1211211111  21121211111211121112211211211221112121212F  
222222222222222222222222222222222222222222222222222F  
222222222222222222222222222222222222222222222222222F  
2121112111211122112121122212222  22221222211222112222F  






























2111212111212222211212122  111  22221221222221212122222F  
222222222222222222122221222222222222222221222112222F  
2222212221222222212122222222  22222221222221222212222F  




































2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 F  
212221222121122222122211222222222221212221212122212F  
222222222221222221122222222222222222222222222222212F  











































222221212121122211112 222212222222222222211222 22 2212F 
222221222221222221122222222122222222222221222122222F 
212222221121222221122222222222222222222221222222222F 






































































































































































































































TABLE II {continued) Page 3?9 
222222222 2222222212222222222222222222 2222222222 222 2 F 












































TABLE II (continued) Page 330 






2122112112 2.1222211111.212.221122222 2 21221221122 2 2 2222 F 




















































































TABLE II (continued.) Page  382  













RAW DATA FOR C.I.D. AUDITORY TEST W-22 
LIST III 
Table J1 is a listing of the raw data for the 
3300 subjects obtained for C.I.D. Auditory Test 
W-22, List III. Incorrect identification was 
represented by a "1", while correct identification 
was represented by a "2". The identification of the 
fifty test itefiis for any one subject is contained on 
a single line. The identification for each word is 
listed sequentially so that the first fifty digits 
represent the correctness of identification for the 
fifty items. The fifty-first column of data refers 
to List III and the fifty-second column of data 
contains the letter abbrevation for the randoaization 
used (A through F). All data are listed sequentially 
according to the order of words for Form A. 
Page 384 
TABLE J1 










































TABLE J1 {continued) Page 3 85 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1222 222212223A 
112211211222222222222222222222222222221222221222213A 
222221222222222222222122222222222212121222211222223 A 








































2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 k  
222221222222222222222222222222222212222222221222223A 
TABLE J1 (continued) Pag« 386 













































TABLE J1 (continued) Page 38? 





















































































































111112111122121211111111112221121111111221121121213 k  





























































































































































TABLE J1 (continued) Page 393 


















































































































































































































































2212111222222222222222222222 22222212221222222 2211238 
2211211111212212212211122122221212111212222211122238 






















































2222222122222222222222222222212 2222122222222222222 3B 
222222112222222222222222222222222222222222222222223B 





















TABLE J1 (continued.) Page 4G0 
222222122222212222221222222222 222121222222212222 2238 
2222212222222222222222222222222222222212222222222238 
2211111122222222222222 222222222122122222222222212233 
22222222222222222222222222222221222222 2222 22122 2223S 
221221112221121222222221212221122222221221222211223 8 








2211212122 222212222222112122222 222222212222212122238 
22222222222222222222222222222112222222222 22 222212238 
2222212122222222222221222222222222222222222222222238 
2211111122221111221211122121111211121212221211211138  




2222222122 22222222222222222222222222222222 2222222238 























TABLE J1 (continued) Page 401 
2 . 1 1 2 1 1 2 1 1 1 2 2 1 2  2 2  2 2 1 2 2 1 1 1 2 1 2 2 2 1 2 1 2 2 1 2  2 2 1 2 2 1 2  2 1 1 2 2 2 2 3 B  
2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 1 2 2 2 2 1 3 B  
2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 3 3  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 3 B  
2 2 1 2 1 1 2 1 2 2 1 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 1 2 2 2 2 2 2 1 2 1 2 2 2 3 B  
2 1 1 2 1 1 1 1  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 1 3 B  
2 1 2 2 2 1 2 1 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 1 3 B  
2 2 1 1 2 2 1 1 2 1 2 2 2 2 1 2 2 2 2 2 2 1 1 2 2 1 2 2 2 2 2 1 1 2 1 2 2 2 1 2 1 2 2 2 2 2 1 2 2 2 3 8  
2 1 1 1 2 2 1 1 2 1 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 1 2 1 2 2 1 1 2 2 2 2 2 1 2 2 2 2 1 3 D  
2 1 1 1 2 2 1 1 2 1 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 1 2 1 2 2 1 1 2 2 2 2 2 1 2 2 2 2 1 3 B  
2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 8  
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 8  
2 1 1 1 2 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 1 2 2 2 2 1 2 1 2 2 1 1 3 B  
2 1 2 2 2 1 1 1 2 1 2 1 1 1 2 1 1 2 1 2 2 2 1 2 1 1 2 2 1 2 1 2 1 1 1 1 1 1 1 2 1 1 1 1 1 1 2 1 1 1 3 8  
2 2 2 1 2 1 2 1 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 1 1 1 2 2 1 3 8  
2 1 1 1 1 1 1 1 2 2 2 2 1 2 1 2 2 2 1 2 2 2 1 2 2 2 2 1 2 1 1 2 1 1 1 2 2 2 1 2 1 2 2 2 1 1 2 2 2 1 3 5  
2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 1 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 8  
1 1 2 2 2 2 2 1 1 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 3 B  
2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 1 1 1 . 1 1 1 1 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1 2 2 2 1 1 2 1 1 1 1 1 2 1 1 1 1 2  2 1 1 2 1 2 1 3  B  
2 2 2 2 2 2 1 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 1 2 2 2 2 2 2 1 2 2 2 1 3 8  
2 2 1 2 2 1 1 1 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 1 2 2  2 2 1 2 1 2 2 2 2 3 3  
2 2 2 2 2 1 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 B  
2 2 1 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 1 1 2 1 1 1 2 2 2 2 2 2 1 2 2 2 2 1 2 2 1 1 2 1 2 2 2 2 1 2 1 2 1 2 2 2 1 2 2 2 2 2 2 2 1 2 1 1 3 B  
221121122211222222222211212212222212222211222122113B 
2 2 1 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 3 B  
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
1 1 1 1 1 1 1 1 1 1 2 2 1 2 2 2 2 2 2 2 2 1 1 2 2 2 2 1 1 1 1 1 1 1 1 2 2 1 1 2 1 1 1 1 1 1 1 2 2 1 3 8  
2 2 1 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 3 3  
2222212112222222222222222222222222122212222222222238 
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 8  
2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 3 8  
2 2 1 1 1 1 1 1 1 2 2 2 2 2 1 2 2 1 2 2 1 2 2 1 2 1 2 2 1 2 1 2 2 1 1 2 1 2 1 2 2 2 2 1 1 1 1 1 2 1 3 B  
2 2 1 1 2 1 1 1 2 2 2 2 1 2 1 2 1 2 2 2 1 2 1 1 2 1 2 2 1 1 2 1 2 2 1 2 2 1 1 2 2 2 2 2 1 2 1 2 2 1 3 B  
2 2 1 2 1 2 2 1 1 2 2 1 1 2 1 2 2 2  2 2 1 2 1 1 2 1 2 2 1 1 1 2 2 1 1 2 2  2 1 2 2 1 2 2 1 1 1 1 2 1 3 8  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2  2 2 2 2 2 1 2 2 3 B  
2 1 1 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 3 B  
2 2 2 1 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 1 2 2 1 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 3 B  
2 2 2 2 2 1 2 1 2 2 2 2 2 2 1 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 1 2 2 2 1 2 2 2 2 2 3 B  
TABLE J1 (continued) Page 402 
2 1 1 2 2 1 1 1 1 1 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 3 B  
2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2  2  2 2 2 2 2  2 2 1 3 8  
2 2 1 1 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2  2 2 2 2 1 2 2 2 3  3  
2 2 1 1 2 1 2 1 1 2  2 2 2 2 1 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 1 2 2 2  2 2 1 2 1 2 2 2 3 B  
2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3  
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2  2 2 2 2 2 2 2 2 2 3 8  
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3  
2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 3  3  
1 2 1 1 2 1 2 1 1 1 2 2 1 2 2 2 2 1 2 1 2 2 2 1 2 1 2 2 2 1 1 2 1 2 2 2 2 2 1 2 2 1 2 1 1 1 1 1 2 1 3 B  
2 2 2 2 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 3 B  
2 2 1 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2  2 2 1 1 2 3 B  
2 2 1 1 2 1 1 1 1 1 2 1 2 2 1 2 2 1 2 2 1 1 1 2 2 1 2 2 2 2 1 2 1 2 1 1 1 2 1 2 2 2 2 2 1 1 1 2 2 2 3 B  
2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
1 2 2 2 2 1 2 1 1 1 2 1 1 2 2 1 2 1 2 1 2 2 1 2 2 1 2 2 1 1 2 1 1 2 2 2 2 2 1 2 1 1 2 2 2 1 2 1 2 2 3 8  
2 2 1 2 2 1 1 1 1 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2  2 2 2 2 1 1 2 2 2 3 8  
2 2 2 2 2 1 1 1 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 3 B  
2 2 1 2 2 2 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 3 B  
2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2  2 2 2 2 2 1 2 2 2 3 8  
2 2 2 2 2 1 1 2 2 2  2 2 2 2 1 2 2 1 2 2 2 1 1 1 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 1 3 8  
2 1 1 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 1 3 B  
2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 1 1 1 1 1 1 1 1 1 2 2 2 2 1 2 2 1 2 1 2 1 2 1 2 1 2 2 1 1 1 2 1 1 1 1 2 1 1 2 2 1 1 1 1 1 2 1 1 1 3 8  
2 1 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 1 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 1 1 2 2 1 2 2 2 2  2 2 1 1 1 1 2 2 3 8  
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 2 1 2 2 2 1 2 2 1 1 1 1 1 1 1 2 2 1 1 2 2 1 1 2 2 1 3 B  
2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 1 2 1 2 2 2 3 8  
2 2 1 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 3 B  
2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 3 3  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 1 2 2 1 1 1 2 1 1 2 1 2 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 1 2 2 2 2 1 2 2 1 1 2 1 1 2 1 2 1 2 2 2 1 3 8  
2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 3 8  
2 2 2 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2  2 2 3 8  
2 2 1 2 2 1 1 1 2 2 2 2 1 2 2 2 1 2 2 1 2 1 1 1 2 1 2 1 1 2 2 2 2 1 2 2 1 2 1 2 1 2 2 2 1 2 1 2 2 1 3 B  
2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 3 B  
2 1 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 B  
2 2 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 B  
2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3  
1211111111111112212221112122112112112211222211221138 
2 2 1 2 2 1 2 1 1 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 1 1 2 2 1 3 B  
2 1 2 1 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 1 1 2 1 3 B  
1 1 1 1 1 1 1 1 1 1 2 2 2 1 1 1 1 2 1 2 2 1 1 2 2 1 1 1 2 1 1 1 1 1 1 1 2 1 1 2 1 1 1 2 1 1 1 1 1 2 3 B  
2 2 1 2 1 1 1 1 1 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 1 1 1 2 1 2 2 2 2 2 1 2 2 1 2 2 2  2 2 2 2 2 2 1 2 3 8  














































TABLE J1 (continued) Page 404 
2222212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 22222222222222222230 
2212222 222222222222221222222222222222222 22 221222213C 
2222222222222222222222222222222222122222222222222230 














221121112 2222221222221222222 222222222212222222222130 
222222211121222222212211112221222222222222 2222212130 
2222222122 222222222222 2222222222222222222 22212222230 
221221212122222222212222222222222221221212 222 2122130 
221212122 2222222222221222222222222222222222222222130 
222212221222222222 2221222122212222222212222212122130 
2221122112222212222221222122222 22212221222 2212122130 
2112211222222222222222222222222222222212222222121130 












2212222122 222222222222222222 222122222222222212222230 







TABLE J1 (continued) Page  405  





















2222222222222222222222222222 22222222222222 222222223C 























TABLE J1 (continued) Page 406 


























2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 C  



























2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 C  
2222222222222222222222222222222222222222222222222230 
2 2 2 2 2 1 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 3 C  

















1 2 2 1 1 1 1 1 1 2 2 2 1 2 1 2 1 1 2 2 1 1 1 2 1 1 2 2 1 1 1 2 2 1 2 1 2 1 1 2 2 2 1 1 1 1 2 1 2 2 3 C  
221221212 222222222222222222222212222221222222222223C 
2 2 1 2 2 1 1 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 2 2 1 1 2 1 3 C  














TABLE J1 (continued) ?a je 408 












2112.1111.12 22121221221212212 2 2111121121.12 2 2 212 2 2 2 213 C 
222222222 2222222222222222222 222 2222222222 2222222223C 
222222222222222222222211222222222222221222222222223C 
122222222222122222222222222222222212222222222211213C 
















1 1 1 2 1 2 1 1 2 1 1 1 1 2 1 1 2 1 1 2 1 1 1 1 1 1 1 2 1 1 1 1 2 1 1 1 2 2 1 1 2 1 1 1 1 2 2 2 2 1 3 C  
222222122222122222222222222212222222221222212121223C 
222222222222222222222222222222222212221222222222223C 










TABLE J1 (continued) Page 409 
2 2 1 2 1 1 2 1 2 2  2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 1 2 2 2 2 2 2 2 2 1 2 13C 
222222222222222222222222222222222222221222221222213C 
2222222222222222222222222222222222222 21222221222223C 












222 22122222222222222222222222222222222222 22 22 2222230 
2222212222222222222222222222222222222222222212222230 






2 2 1 2 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 1 1 2 2 1 2 2 2 2 2 2 2 2 2 2 1 3 0  
1211211111221212221121211122112221112112221221121130 
22221222222222222222222222222121221222222222222 22230 








2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 3 0  
2222222222222222222222222222222222222222222222222230 
2222222222222222222222222222222222222222222222222230 








TABLE J1 (continued) Page 410 
1 2 2 2 2 1 1 2 1 1 2 1 2 2 1 2 2 2 2 2 2 2 1 1 2 1 2 2 2 1 2 1 2 1 1 2 1 1 1 2 2 2 1 2 1 1 1 2 2 2 3 C  
1 1 1 1 2 1 2 1 2 1 2 2 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1  2 1 1 1 1 1 1 1 2 1 2 1 2 1 2 1 1 1 1 2 1 1 1 3 C  
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 3 C  
2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 3 C  
2 2 2 2 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 1 1 2 1 2 2 3 C  
2 2 1 2 2 1 i l 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 C  
1 2 2 2 2 2 2 1 2 1 1 2 2 2 2 2 2 2 2 2 2 1 1 1 2 1 2 2 1 1 1 2 1 1 2 2 2 2 1 2 2 2 1 2 2 1 2 2 2 1 3 C  
2 2 1 2 1 1 1 1 2 2 2 2 1 2 1 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 2 1 2 2 2 2 2 1 1 2 2 2 2 2 3 C  
2 2 1 2 2 2 1 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 3 C  
2 2 2 2 2 1 2 1 2 1 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 1 2 2 1 2 2 3 C  
2 2 2 2 1 2 2 2 2 1 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 1 2 2 3 C  
2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 3 C  
2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 C  
2 2 1 2 1 2 1 1 1 1 2 2 2 2 1 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2  2 2 1 2 1 1 2 1 3 C  
2 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 C  
2 2 1 2 2 1 1 1 2 1 2 2 2 2 2 2 2 1 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 1 2 2 2  2 2 3 C  
2 2 1 2 2 2 1 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 C  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 C  
2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 3 C  
2 2 2 2 2 1 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 3 C  
2 2 2 1 1 1 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 1 1 2 1 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 3 C  
2  2  2 2 2 2 2  2 2  2  2 2 2 2 2 2 2 2  2 2  2 2  2 2  2 2  2 2 1 2 2  2 2 2 1 2 2  2  2  2 2  2  2  2 2  2 2 2  2 2  3  C  
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 C  
2 2 1 2 1 1 2 1 1 1 2 2 1 2 1 2 2 1 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 1 1 2 1 2 2 2 1 2 2 2 2 1 3 C  
2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2  2 2 2 2 1 1 2 2 3 C  
2 2 1 2 2 1 1 1 1 2 2 2 1 2 2 2 1 1 2 2 2 1 2 2 2 1 2 2 2 2 2 2 1 1 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 3 C  
1 2 1 1 1 2 1 1 2 1 1 1 2 1 1 1 2 2 1 1 1 1 1 1 1 1 1 2 1 1 2 2 1 2 1 1 1 2 1 1 2 1 1 2 1 1 2 2 2 2 3 C  
2 2 1 1 2 1 1 1 1 2 1 1 2 2 1 2 2 1 2 2 1 1 1 1 2 1 2 2 2 1 1 2 2 2 1 2 2 1 1 2 2 1 2 2 1 2 2 2 2 2 3 C  
1 2 1 1 1 1 1 1 1 1 2 2 1 2 1 2 1 1 1 1 1 1 1 1 2 1 2 2 1 1 1 2 2 2 1 1 1 2 1 2 1 1 2 2 1 1 1 2 1 1 3 C  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 3 C  
2 2 1 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2  2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 1 2 2 2 3 C  
2 2 1 2 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 3 C  
2 2 1 2 1 1 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 3 C  
1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2 2 1 2 1 2 2 1 2 2 2 2 1 2 2 1 2 1 2 2 3 C  
1 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 3 C  
2 1 1 2 1 2 2 1 2 1 2 2 1 1 1 1 1 1 1 2 2 1 2 2 2 1 1 2 1 2 1 1 1 1 1 2 1 2 1 1 1 2 1 1 1 1 2 1 1 2 3 C  
2 2 1 1 1 1 2 1 2 2  2 2 2 2 1 1 2 2 1 2 2 2 2 2 2 1 2 2  2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 1 2 1 2 2 2 3 C  
1 2 2 1 1 1 1 1 1 2 2 2 1 2 1 2 1 1 2 2 1 1 1 2 1 1 2 2 1 1 1 2 2 1 2 1 2 1 1 2 2 2 1 1 1 1 2 1 2 2 3 C  
2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 C  
2 2 1 2 2 1 1 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 2 2 1 1 2 1 3 C  
2 2 2 2 1 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 1 1 2 2 1 3 C  
2 2 1 2 2 1 2 1 1 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 1 1 2 2 2 1 2 2 2 2 2 2 2 1 1 2 1 3 C  
2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 3 C  
1 2 2 2 1 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2  2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 3 C  
2 2 1 2 1 2 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 3 C  


















2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 3 C  



























TABLE JI (continued) Page 412 
221221112122222222 2222122122222 222222 22221122212223D 












































TABLE J1 (continued) Page 413 
2222112122221212121222222122 222222212222221222 22223D 






















221211222122221222222222222222222222222222 22222 22230 
221122121222221222222221212212222221221222 2221112230 
2212222122222222222222122222222122222222222222221230 



















TABLE J1 (continued) Page 414 
222112211121121122222211212222221211221222121212213D 
222212222222222222222222222212222212221222212221223D 











































TABLE J1 (continued) Paje 415 
2212222222222222222222222222222122222222222222222230 
221222211122222222 2221222122 22222221222 22 2 2212122130 
222212222 2 222222222222212222222222222222222222222230 
222222222222222222 222221222222222212222222222222223D 
2222222222222222222222222222222222122222222222222230 








































TABLE J1 (continued) Page 416 
222222122222222222222222222222222222222 222222 22 22230 





222222112 2 22222222 2222 22222221222212222 222222222 2230 



































222222222 22222222222222222222222221222222 22222222230 
222222212222222222 2222122222222 222222222222222222230 
2222222122222222222222222222222222222222222222222230 
TABLE J1 (continued) Page 41? 
22.1212211222222122 2222222122 2222222 221 221 2 221 22122 3D 
221212222222222222222212222222122122221222222212213D 
111211112111111212111221112111211111111221111222113D 
221222212122221222 2221122122 222222222212222222112230 
222211112222221222222222212222212222221222212111213D 
222222221222222222222222222222222222222222122222223D 







































TABLE J1 (continued) Page 418 













































TABLE J1 (continued) Page 419 
2222222 22 2222221222222222222222 22222222222 2222222230 













2212122 22222222222122212222222212211222222 2122222130 
222212222222222222222212222222222222222222222221223D 













































2222222222222222222222212222 222222 222222222222222230 
2212221222 22221222222222212222222222221222 2222122230 
2212122111221221212122221121211222212122222211212230 
2122222222222222222222222222 222 222222222222222222230 
221111111122222222 2211112112211222212212222112212230 
















2222222222222222222222222222 2222222 2222222222222223E 
222222222222222222222222222222222222222222222222223E 






2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 3 E  



























































































2222122112221222222221222222 22122222221222 222222223E 




2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 £  










111 222111221121222 2211112222122221121112212111222132 




22222222222222222222212222222222222222122 2222222223 £ 
12122221212222122222222 2212122222212221222 222211213E 
221221211121122211222121212222222211222222121121213E 






















22 22112212 222222 22 2222122222 22 2 22 2 2122 2 22 2 2 22211113 E 
TABLE J1 (continued) Page 424 







2222222212222222222222 222222222222222 22222222211223E 
22121111222222222222221222222 2222221222222222122213E 
222222222222222222222 222222222222222221222 222222223£ 







222212222222222222 2222222222222 22222222222 222 222223E 
221212211222121221222212212222222222221222221222223E 
222222222222222222222222222222222212222222222221223E 
222221211222122222122222222222222222 22122 2212122213E 
221222122222221222222122222222222222222222222222223E 
221212122222222222222222222222222222222222222222223E 



































































2 22222122 2 222 222 22 222 2222 2 2 222 2 2 22 22222 22 2 2 22 22 2 223 E 




22 22122 22 2 222 222 22 222 2 22 22 22222 22222 2 2 222 2 2 22 22 2 22 3 E 











12122221221222.12222221 222222 22212222221222221222.223E 
222212122222222222222222222222222222221222222222223S 
222222222222222222222222222222222222222222222222223E 
1111111111111111111111111 111 111 111 11111111 111 11.1113E 




2212212122222222222222222222 222 22222221222222222213S 
















22 22122 22 2 2222222 2 222 22122 22 222 222 2222 222 2121221213 E 
221221112222222122222222212222222222221222222212223E 
222211211122.1221112221112122 212222122222221 2222 222 3E 
222221212222222122222222222222222212221222221212213£ 
221211111222222222222222222222122222222222 221212223E 
TABLE J1 (continuedJ Page 42? 
2 1 1 1 1 1 1 1 1 1 2 2 1 2 2 2 2 1 1 2 2 2 1 2 2 1 2 2 2 1 2 1 1 2 1 2 2 2 1 2 1 1 2 2 2 1 1 1 2 13S 
2222222122222222222222222222222222222212222 222222232 











































TABLE J1 (continued) Page 42 3 
2222212222222222222222222 22222222222222222222222223E 






















2212221122221212222122122122 22121222221222 2 2111112 3 E 
2222111111 22221122212121212212112211211212221112213E 
222211112222221212222122222212212212221221221222213E 
1 2  i l l 1 2 1 1 1 2 1 1 2 2 2 1 2 2 2 2 1 2 2 2 1 2 2 1 1 1 1 2 2 1 2 2 2 1 2 2 2 2 2 1 2 2 2 2 1 3 E  











2 2 1 2 1 2 1 1 1 1 2 2 1 1 2 2 2 1 2 1 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 1 1 2 1 2 1 2 1 3 E  
222221112222122222212121222222112212221222212222213E 
222222221122222222222222222222222212222222222122223E 




TABLE J1 (continued) Page 42 9 
2212212212221222222222222221 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 3 E  




































2 2 1 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 3 E  
222221111222121222221221212221222212211212222112213E 






TABLE J1 (continued) Page 430 
1212222222211212112122212122211221122212212212221135 
222222122222222222222122222222222221222221222221223E 
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2  2 2 2  2 2 . 1 2 1 3 E  
2212222112222222222222222 222222 22222221221222222223E 
221221222 222222222222222222222222222222222222222223E 
2212211111112222222122 2 2222222221222221222222212223E 
221222222222222222222222222222222222222222222222123E 
2222221112222222222222212122 2222221222122 2 22211122 3E 
111111111121221121121111122222112111212211111211213E 
222222212222222222222222122221222212222122222222223E 
2212111122 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 1 2 2 2 2 2 2  2 2 1 2 2 1 2 2 3 E  
222221212222222222222221212222112222221221212221223E 
221221212222222222222 222222222222222 221222222222213E 
211111211121111211222112212212221111221212122111213£ 
2222221222 222222222222 222222222 22222221222222222223S 
221212112222222222222222212222222212211222221222223E 







2222121122222222222222222222222222222222222 111 22223E 
22221122122222222222222222222222222 22 22222222212213E 
















2 2 1 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2  3 E  
221211211222222222222122222222222221221222 222212213£ 
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3  £  
2 2 1 2 2 1 2 2 2  2 2 2 1 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 1 3 £  
TABLE J1 (continued) Page 431 
2 2 2 2 1 2 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 1 1 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 1 2 13£ 
2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
211211112122122222 222212222222222222221222 212222213e 
22 2 21121 2222222222 22 222 22 22 2 212 22222222222 212 2112.23e 
2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 3 S  








































TABLE J1 (continued) Page 432 
2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 2 3 E  
2 2 1 2 1 1 1 . 1 1 2 2 2 1 1 1 2 1 1 1 2 1 2 1 1 1 2 2 1 1 1 1 1 2 1 1 1 2 2 2 1 1 2  2 1 1 2 1 1 2 1 3 S  
2 2 1 1 1 1 1 1 1 2 2 2 1 2 2 2 2 1 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 U 2 2 2 2 1 3 E  
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
1 2 2 2 2 1 1 2 2 2 2 2 1 2 1 2 1 2 1 2 2 2 2 1 1 1 2 2 2 1 2 1 2 2 1 1 2 2 1 2 1 1 2 2 1 2 1 2 2 1 3 £  
2 2 1 2 1 2 1 1 1 1 2 2 1 2 1 1 1 1 1 1 1 1 2 1 1 1 2 2 1 1 2 2 2 2 1 1 2 1 1 2 2 1 1 2 1 1 2 2 1 1 3 E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 E  
2 2 1 1 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 3 E  
2 1 1 2 1 2 2 1 1 1 2 2 2 2 1 2 2 1 2 2 2 1 1 2 2 1 2 2 2 1 1 2 2 2 1 2 2 2 1 2 1 2 1 2 2 2 2 2 1 2 3 E  
2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2  2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 1 2 2 1 2 2 3 E  
2 2 1 2 2 1 1 1 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 3 E  
2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 1 3 E  
2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 1 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 3 E  
1 2 1 2 1 2 1 1 1 1 2 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 1 2 2 1 2 2 1 2 1 1 2 2 1 2 2 1 2 2 1 2 1 1 2 2 3 E  
1 2 1 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 1 1 3 E  
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
1 2 1 1 1 2 1 1 1 1  2 2 2 2 1 2 2 1 2 2 1 1 2 1 2 1 1 1 2 1 1 2 1 2 1 2 2 2 1 1 1 2 2 1 1 2 1 2 1 1 3 E  
2 2 1 2 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 3 S  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 2 1 1  i l l 1 1 1 1 2 1 1 1 1 1 1 1 1 3 E  
2 2 1 2 2 1 1 1 2 2 1 2 1 2 1 1 2 1 2 2 2 1 1 2 2 1 2 2 1 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 3 E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
2 2 1 2 2 1 1 1 2 2 2 1 1 2 2 2 2 2 2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 1 3 £  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 3 E  
1 1 1 1 1 1 1 1 1 1 2 1 1 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 1 2 2 1 2 1 1 2 2 1 2 1 2 1 2 1 1 1 1 2 1 3 E  
2 2 1 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
2 1 1 2 1 1 1 1 1 2 2 2 1 2 1 1 2 1 1 2 2 2 1 1 2 1 2 2 1 1 2 2 2 2 2 2 2 1 1 2 2 1 1 2 2 1 2 1 2 1 3 E  
2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 3 E  
2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2  3 E  
2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 E  
2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 1 1 2 2 3 E  
2 2 1 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
2 2 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 3 E  
2 2 1 2 1 2 2 1 2 2 2 2 1 2 1 2 2 1 1 2 2 1 1 2 2 1 2 2 1 1 1 2 1 1 1 2 2 1 1 2 2 2 2 1 2 2 2 1 2 2 3 E  
2 2 2 2 1 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 3 E  
2 2 2 2 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 3 E  
2 2 1 2 1 1 2 2 1 1 2 2 2 2 2 2 1 1 1 2 2 1 1 1 2 2 2 2 1 2 2 2 1 2 1 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 3 E  
2 2 1 2 1 2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 1 2 2 1 2 2 2 2 1 2 2 2 1 2 2 3 E  
2 2 1 2 2 2 1 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2  2 2 1 2 1 2 2 3 E  
1 2 2 2 1 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 1 3 E  
2 2 1 2 1 2 2 1 2 2 2 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 3 S  
2 2 1 2 2 2 1 1 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 3 £  
2 2 1 2 2 1 1 1 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 1 2 2 2  2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 2 2 2 1 2 2 2 3 E  
2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 E  
TABLE J1 (continued) Pas« 433 




















22222221122222122222222121 222222222222122 2221 211223F. 














222 2222122 222122 22122 2 2222 2 2 222 222 22222 22 22 22 22 222 3 E 
2212112122 22222222222222222222222221222222 222212223E 
2222122122 22222222222222222222222212222222222222223E 
221222212222222222222222222222222212221222222222223E 























222221222222222222 2222122222222222222222222 22222223E 
111111211122121221121111212221222212211212221121213S 













2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 3 E  
221222212222222222222221222222222212222222222222223E 
222221222121222221222222222212212212221222222222223£ 
2 2 1 2 2 1 2 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 1 2 2 2 3 E  
221211112222222222222222222222222222221222221222223E 
22121221222222222222222222222221222222222 2 221222223£ 








TABLE J1 (continued) Page 435 
21221221222212122122222121222212 1 2 2 2 2 12221222221223£ 
222221111222222222222222222222222221221222212122223S 
221121121222222222222212212222222222221222222212223E 

































































222222222222222222 222222222222222222222222222 222213E 
1111111111121121211111112111112 11111111111111111113E 
211211111122122211122122212212111 111 221212 22112 22.13S 
2212111121222222222122222222 22222222221222211211223E 
2 2 222 22 2 2 2 2 22 222 2212 2 2 2 2 2 22 2 2 2 2 2.2 2 2 2 2 2 2 2 2 2 2 212 2 2 22 3 E 
































































TABLE J1 (continued) Pa-ge 438 
121111211222121221212221212221222222221222222212223E 
2222212222222222222222222 222 222222222 22222222 221223S 
222222222222222222222222222222222222222222 222222223E 
2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3  2  






















2 2 2 2 1 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 3 E  
221211211222221222222212212222222222221222222212213E 










1 2 1 2 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 3 E  
221221111221222122222221212221122212221222221212223E 





TABLE J1 (continue 1) Pa g« 439 
1 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 23E 
221221212222121222222222212212212112221222221212223E 
222211212222222222 222222222221222222222222221222223 E 
222221222222222222222122222222222212222222222222223E 















2222212222222222222222222222222 22222222222222 222213E 
222221222222222222222222222222222222222222222222223E 
221221122222222222222222222222222222221222222222123E 
































































22222222222222222222222222 2222222222222222222 222223E 
222222222222222222 2222222222222 22222222222222222223E 
2 212212112 21222122 22 2 2 21212 2 2112 2 212 221 2 2 2 221 21 222 3 E 
121212111221111122222221211211111112111211122121223E 
222222222222222222222222222222222222222222212222223E 
TABLE J1 (continued) Page 441 
22121211 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2222222223E 
222222122222222222122222222222222222222222222222223E 
222222212222222222222222222222212222221222221222223E 
































2 2 1 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2  2 2 2 2 2 1 2 2 13£  
222222212222222222222222222121222222222222221222223E 
221221112122122221122221212212221222222222 222112213E 
2 2 1 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 3 S  
222222112222222222222122222222222222221222222222223E 
221222112122221222222211222222222222221222222211223E 
2222222 22222222222222212222222112212222222 221222223E 
222211212222222222222222212222222222221222222212123E 
221222222222222222 222222222222222222222222222222223E 
2212122 22 22222222 2 22222 22 2 22 22 2 22 222 2 22 22 22 22 22222 3E 
TABLE J1 (continued) Page 442 
2222222222 22222222 2221222222 222222 22222222222222223E 
2212222222222222122222211222222222222222222221221232 
2222222222222222222222222222222222 22222222222 222223E 





2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 E  
222211211222222222222122222222222221221222222222223S 
222222222222222222222222222222222222222222 221222223E 













222221211222222222 222222222222222222222222 211211213 E 
222222122221212122121211212222121212222211221221123E 























222221122 222122222 222222222222222212221222222212223F 
222222222222222222222222222222212212222222212222123F 
222222222222222222222212222222222212222222222222223F 


























212 2112 212 22121222 2222 212 22 2 2 2222 2222 22 22 2 2 22 22 2213F 
221212212222222222122222222222222222222222222222223F 
221221111222221222222221222222221212221222222211213F 
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 F  
222212222222222222222222222222222212222222222222223F 
221111111222222222222222222222222222221222212222223F 




2 2 1 2 1 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 1 3 F  
222222212222222222221212222222222222221222212222223F 
221222122221222222222222212221122211222222212222223F 
TABLE J1 (continued) Page 444 














1 2 1 2 2 1 1 1 1 1 1 1 1 2 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 2 1 1 2 1 1 2 1 1 2 1 2 1 2 1 2 1 2 2 1 3 F  






























TABLE J1 (continued) Page 445 






















2222121122 222212 22 2221222222 222 2222 2221212221222223F 
222222211222222222222222222222222212221222222222223F 
2222121 22 2 2.2211222 222211222222222222222222222222213F 
12222221222222222222222122222222221222.1222222211213F 



















TABLE J1 {continued} Page 4 4 6  
2222222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22223F 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 3 ?  
22222222222222222222212222222222222222222 2222222223F 
2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 F  
122122212212111121221211211122121111211111121122213F 
221222112222222222222222222222222222222222222222223F 
2222222122 222222222222222222 2222222222222222222 2223F 







2212211111 22212122 22221221 22 111 212122212221 22121223 F 
222212222222222222222222222222222222222222222222123F 
2122121112211212222221212122 22122212211222 221221213F 
















2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 F  








1211122111121212211111222122 111 21112211221222111223F 
221222212222222222222222222222222222221222221222213F 
221222211222222222212222222222222222222222222222223F 
TABLE J1 (continued) Pays 44? 
121121211121122211221121212221221211221222222112 223r 
2212211111222121222222122122 111 21212221222122121223F 











2222222222 222222222222222222 22122222221 2 2 2 2 2 2 2 2 2 2 2 3 ?  
212111121122221222222212212221221112221212221212223F 
212221212222222222222222222222222212222 222 222212213F 









22121121122212122122221222221222222221122 2 221211223F 
221112211221121122221121212222222212221222212222213F 











221211221222222222 222222222222122221221222 222222223F 
221222111222221222222221222221222222222222222211223F 




2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 3 F  
TABLE J1 (continued) Page 448 
2 2 2 2 2 2 1 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 12222222222222223F 
222222212222222222222222222222212212 22222 2222222123F 
222222112 2 22222222222222222222222222221222222212223F 
121212221221222222222222222222222221221222222222213F 
221212211221122222222 22222221222222122122222122222 3F 
222222112221222222222112222222222212221222222221223F 





















2 2 1 1 1 2 1 1 1 2 2 1 1 2 2 2 2 2 2 2 2 2 1 1 2 1 2 2 1 2 2 2 1 2 2 2 2 2 1 2 2 2 1 2 2 1 1 2 2 1 3 f  
222222212222222222222222222222222212222222222222223F 











2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 F  




TABLE J1 (continued) Page 449 
221212222 2222222222221122122 222 222222222222222 22223F 
22122221222212122272727222222222121222122 222222 2223F 

























2222121222222222222222222222222221 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 ?  
22222222112222222222222 2222222222212221222222222223F 
222 221212222222222222222222222222222221222222222223F 















TABLE J1 (continued) Page 450 
222222222222222222 22 2222222222222222222222222222223F 
222222222222222222222222222222222222222222222222223F 
22112121222222222222222122222222222222122 2222222 223F 















2222121211222222222222222222222 222222 21222212212213F 
222212212222222222222222222222222222222222222222223F 
221211212122222222222222212222222222221222 2222212.23F 
222221222221222222 222122222221222222221222 221222223F 























TABLE J1 (continued) Page 451 
2212122122 22222222 2222 22222 22222.2222221 222 2 22222223F 



























2222222122222222222222222222222222222 22222 222222223F 
222222122 222222222222122222222222222222222222222223F 
221222111222222222222222222222222222222222222212213F 
2222222222222222222222222222 22222222221222 222221223F 








22 2222212 2 222 2 22 22 2222 2 22 2 22 2 2 2222122 22 22 2 222 22 2 22 3F 




TABLE J1 (continued) Page 452 
















2222122222 2212222221222222 22222 2222222222 2212221223F 
111211 111 12111121111 111 12111111 111 .11211211111112113F 
212212111221122221222221222212222212222122211222213F 





















211221112222222222222122222222222212221 2.22 221212223F 
221221112212121221222122222222222222221222 222212213F 
2212221 212211222222.1 2221211221222222221 222221111223F 
221211112221122222222122212222211222221212221212213F 
212222212222222222222222222222222222221222222222223F 
TABLE J1 (continued) Page 453 
121211111121111111112111212221111112211212111122213F 






221222221212222222 22222222222221122122122 2221222 22 3F 
212222222222222222222222222222222222221222221222223F 
2211121112211222222222 21211221222112221222122121213F 







222222212222222222 2222122222222222122212222 22222213F 
2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 3 F  
222222212222222222222222222222222212221222221222213F 
2222222122222222212222222222 222 22222221222221222223F 
222222122222222222222222222222212222221222221222223P 
221111111221121212222112212221222212221212222122223F 
2112222122222221222222222122 22 2222122212122 22212213F 





















TABLE J1 (continued.) Page 454 
221112212221221212222211212222221212221222122221213F 
2212122221222221222222222222122212220.21 22222222221 3 F 
121111111112121211121111112212121212211212212122123F 
222222222 222222222222222222222222222221222222222223F 
2 1 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 3 F  






































2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 F  
222222222222222222222222222222222222222222222222223F 















2 1 2 2 1 2 1 1 1 2 2 1 1 2 1 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 1 2 2 2 1 2 2 1 1 2 2 2 2 2 1 2 2 1 2 1 3 F  
222221222 2 22222222222222222222222222222222222222223F 
1222112 11112211122211111211121121112211212121222213F 
211211212222221222222221212222221122221222222222223F 






2 222222 222 2.22 222 2 2 22 2 2 22 2 2 22 222 222 2 22 2 222 2 2 222 2 2 223F 
222222222222222222222222222222222222222222222222223F 
211212222222222222 2222222222 22222222222222212212223? 
221221112222222222222222222222122222221222221212223F 
211111111112.121211122111212212121112212212121122113F 
12122211222222122222222222222222222222122 2 221221123F 















TABLE J1 (continued) Page 456 
222212212222222222222222222222222222222222222222223F 
1212212122121212222222 222122212222122212222 22122223F 
221221112222222222 222222222222222222221222 222221213F 
222211111222222122222212222222221221222222222222213F 









































TABLE J1 (continued) pa ye 45? 
1 2 1 2 1 2 2 1 1 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 1 2 2 1 2 2 1 2 1 2 2 2 2 2 12223F 
















222222222222122222222 221212222222222221222222 221223F 
222211222222222222222222222222222222221222222222213F 
TABLE J1 (continued) Page 458 
THIS IS A DUMMY PAGE 
Page 459 
APPENDIX K 
RAW DATA FOR C.I.D. AUDITORY TEST W-22 
LIST IV 
Table XI is a listing of the raw data for the 
3229 subjects obtained for C.I»D. Auditory Test 
W-22jr List IV* Incorrect identification was 
represented by a "l", while correct identification 
was represented by a "2M. The identification of the 
fifty test iteas for any one subject is contained on 
a single line. The identification for each word is 
listed sequentially so that the first fifty digits 
represent the correctness of identification for the 
fifty iteas. The fifty-first column of data refers 
to List IV and the fifty-second column of data 
contains the letter abbrevation for the randomization 
used CA through F)» All data are listed sequentially 
according to the order of words for Form A* 
Page 460 
TA3L£ XI 
RAM-DATA LISTING FOR LIST I? 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 A  
22222221212121221122222212221221222222122222222 222 4A 
2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 k  
111111121121111111121112112121112212111211111111214A 
22221212122121222211122122121222221 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 4 k  






1 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 1 2 2 1 1 2 2 2 2 2 2 2 2 2 1 2 2 1 2 1 1 2 4 k  
22221222122222222122122222222222222222222222221222 4A 











2222221212222222222222222212122222222222222 2212222 4A 
22222222222222222222222222222222222222222222222 2224A 















TABLE XI (continued) Page 461 
121112111222111111111111211112211111211111111112114  A 
222112111222222212122221211212221222221111112122114A 
122112111221222211221221112221212211211121111222124A 









































222222221222222222122222122212222222212222 22222 2224A 
TABLE SI (continued) Pa je 462 
112222121222222221121222222212212222222222112122224A 



















22221212222222222222222221111222222212122 222222 2224A 
222222121221222222222222211212212222212222222222224A 
12211222222222222222122222221222222121222222222222 4A 
2222222222222222221222 2221121222222222212212222 2224A 
222222222222222222222222222212222222221212122222224A 
122222122222222222222222211212222222222222221222224A 



















TABLE Kl (continued) Pa ' je  463  























1222121111 2122211111122121122111122221112111222 2214A 
222222111221222222221222222212222222222222222222224A 
222212121222222221222222221222222222222222222222224A 































22222222222222222222222222122222222222222222222222  4A 
111111111111121112112111211121221211222111111112214A 
































TABLE K1 (continued) Page 465 
122222222221222222122222222222222222212222122222224A 
2121121111  21212111122222121222122222211112122222224A 
222112121221222211222222221212221222221122212122224A 
222222222222222222222222222222222222222222222222224A 













2222222222212222221222222122222 2222221222222222222 4A 













































22 2121 111 21122 211122122121111221122 2212222112112124 A 
122122121222221212222222222212121222222222222222224A 
121112122221222221121221211212211122212122112222114A 





















2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 k  
2 2 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 k  
2 1 2 1 2 2 2 1 1 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 2 1 2 2 2 1 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 4 k  
222212111222212121222121221111211212212222122112224A 
TABLE K1 (continued) Page  46?  
2222222222 222222222222222222222122222 2222 222222 222 4A 
222 222222 2 222222222222 22 2 222122 22 222'22222 2 222 2 2 2224 A 







2222222212212222 2222122222222222222222222221222 2224A 
222222222222222222222222221222222222222222222222224A 
222222122 222212222222 222211222222222222222222222224A 
222122122 2222122121222 21221212221222212222212222224A 
222112121222222221221222221212222222222122122222224A 
122222121222212222222222222222222222222 221212 222224A 
222222121222222222221222222212222222222222222222224A 





























V V Z Z Z Z Z Z Z Z Z Z Z T T Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z I Z I T Z Z Z Z Z Z Z Z I Z V Z T T Z I Z  
f t Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
V V Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
Y b Z Z Z Z Z Z Z Z Z Z Z Z l Z Z Z Z Z Z Z Z l Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
V i r Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z U Z Z l Z Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z  
VfZ Z Z Z Z Z Z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z  
n z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z  
Yfr I IT£ ITTTTTTTT£TTOT£TTTTm£ZT£TZ:TTTTZT£TITTrTT2:£T  
f V Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z l Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z  
^ Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z z z z z z z z z z  
Y b Z Z Z Z Z Z Z Z Z Z l Z l Z Z l Z Z Z Z Z Z Z l Z Z l Z Z X Z Z Z l Z Z Z Z Z Z Z l X Z Z Z Z Z Z Z  
f t r Z Z Z Z Z Z l Z Z Z Z Z I Z Z Z Z Z Z Z Z l Z Z I Z Z l Z l Z Z Z Z Z Z Z I Z Z Z T Z I Z Z Z Z Z l  
V Y Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z  
Y i r Z T Z Z Z Z l Z Z Z Z Z I Z Z Z Z Z Z Z Z T Z Z T Z Z Z Z I Z I l T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
V f r Z Z I Z Z Z Z l Z Z Z l Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T I Z Z Z  
n Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z T Z Z Z Z Z Z  
W Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
^ V Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
V t Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z I  
t f r Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z l Z Z l Z X Z Z Z Z Z Z  
^ b Z l Z Z Z Z Z i Z Z Z Z Z Z Z Z Z X Z Z Z X Z X Z Z Z Z Z X Z Z Z Z Z Z Z Z Z Z Z Z Z Z l Z Z Z Z Z  
r p Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
Y t Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z X Z Z Z Z Z Z  
I V Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
¥&TITT I I I ITT I I I I ITZ : i ITTTTTTI IT I I I IT I I I I I I IT IT I IT in i  
Y V Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z  
Y i r Z Z Z Z Z Z l Z Z Z Z Z Z Z Z Z Z l T Z Z Z Z T Z Z Z Z Z T Z l Z l Z Z Z Z Z Z Z T Z I Z Z Z Z Z Z  
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222222222 2 22222222122222222222222222222222222122224C 
222222222222222222122222221212222222212222222222224C 
222222221222222222222222222212222222222222222222224C 
















22 2 21212122222222 2 22122 221 22222 22 22 2 2 2122 2 2 22 2 2 222 40 
TABLE K1 (continued) Page 491 
222221121121122121221222222122122212221212222222124C 
2222222222222222221222222222222222222222222  2222222  4C  
122212111211211121121222211212221212211221111112224C 
22222211122222222212222221121222222221222221222  212  4C  
212222222222122222222222222212222222222222222  22222  4C  
222222121222222222122222222212222222221222  222222224C 
221122111222222212121222211212221222211222111222214C 
211222122111222122112222222212222212212122  111  222224C 
22121212122222212122222121121222122222122211222222  4C 








2222222222222222222222222222222222222222222  222222240  
222222222222222222222222221222222222222222222222224D 






222222222222222222222  222211222222222222222222222224D 
122122222222222222  2212222212222222222122222222212240  













222212121222222112121222211212222212212222  212222224D 
222212222222222222222222211222222222212222222122224D 
22221212122122222222222222111222222221222222222  22240  
222222221222222222222222222222222222222222222222224D 
111121111221211111112221221112111111211112111121124D 














































TABLE K1 (continued) Page 493 
222222222 2222222222222222222222222222222222222222240 






















2222222222222222222222222222 22222122222222 2222222240 
1211121121212111121211121121111111112112111111121140 
222222221222212111121222222212222222212222122221224D 



















TABLE K1 (continued) Page 494 






















































222222222221122222221222122 2 22221222222222222222224D 
2222221112222222221212221212122122222222222212221240 

















































































TABLE K1 (continued) Pa je 499 
2222222222222222222212222222222222222222222  2222  22240  
222212121222222222 2222222222122222222222222 22222224D 
2222221212222222222212222222122 22122212222222 22 222 40 
2222121212222221222222222212122222122222222122212240 
222222121221222211222222221222222222222222222122224D 




222222222222222222222222222222222222222222  222222224E  
222222222222222222 222222222222222222222222 22222 222 4E 
22222222222222222222222222222222222222222222222  2224E  
111111111111111111111111111111111111111111111111114E 
222222222222222222222222222212222222222122212222224E 































TABLE K1 (continued) Page 498 
222222121222222222222222122222222222222222222222224S 
222222121222222211222222222212222222211222122222224£ 
122111111211111111 2111112111 111 111.11111 111 111 122124E 




2222222212222221222222222122222 2222222 2222122222124E 
222222121222222222222222221222222222222222112222224E 
222222221222222222122 22221221222222221222212222 2224E 
112111111122111211121222112111121111211211111112114E 
222222222222222212221222222212222222222222212222224E 
2222221222222222222222222222 2222222222222122222 2224E 
222212121221122211222222221212222222211222122222224S 




2222222 222222222222222222222222222222 2222 2222222224E 
222222121222222222222222112222222222222222222222224S 
122112221222222222221222222212222122212222122222224E 






























































222222111222222212222222221222222222212221212 22 222 4E 
222222121222222221221222221212222222222222222222224S 
22222221122222222222222222221221222222222222222 222 4E 





TABLE K1 (continuedJ Page 500 
222222111222222122122222222212222221222222212121224E 













212222221222222222222222211122222222222222 22222222 4E 
222222122222222222222222221212122222211222222222224E 







222222222 22122222222222 2212212212222222222122122224E 
222112121222212211221222222212221222212222122122224E 
22222222212222222222122222222222222222222212222222 4E 


















2221121212222 2 2112122 22222 22122 222222 2122 2122 22 212 4£ 
TABLE K1 (continued) Page 501 
122222111221222212122221211212212212221221122211224£ 
222222121222222222 22122222222222222222222221222222 4E 













22222212222222221222222221121222222121222 222222 222 4E 
122222111221211112122111121112212222222212112122114E 
222212221221222221222222221212222222222222222222224E 
2222122222222221221222222212122 2221222222221222222 4E 


























TABLE K1 Ccontinued) Page 502 
2222121212222221112222 2122 2222211222212221222122214E 









222 212122 2 212122 22 22 22 22 2112122 22122 2 2122 2 2 22 2 2 2 22 4E 
22222222222122222222122221221222222222222222222 2224E 
222222221222222212222221221222222222222222222222224E 






2222222222212222222222 2222222222222221222221222222 4E 
1222222222222222222222222222122 2222222222 2222222224S 
122222121222222222 222222211212222222222222212222224S 
222222111222212212122222222212221222222221121222124S 






















TABLE K1 (continued) Page 503 
222222121212222221222222111212221222211221122222124E 
222111111221212111122221211112122211211212111121224£ 














2222222222212222122212222122222222 2222222122212222 4E 
122221111211222121121221221212111221221221112222214E 
































222222222222222222 2212222222 22222222222222212222224E 
222222121222222222221222121222222222221222222222224E 
222222222222222222222222222222222222222 22221222 2224E 
1121221 221 2122 22121212 2 211 21 22 2 21222212222112221224E 
222222121222222222121222222212222222222222222222224E 
22 22121112 22 22 22122212221112122 222 2221122 21 22 22 222 4E 
121112111222211111222211211112122111111111111112124E 
222222222221222222222222222222222222222222222222224£  
22221222122222222212122211221222222221222 222222222 4E 
22222222122222222222222211221222222221222222222 2224E 
2222211 21 22 22 22222 22 2 2 22112212 22 22 222 2122 212222 2 22 4E 
212112111221212111111121212111211122211111111111224E 









22222212112122222212122122221222222 2212222 222222224E 
22221222122221211112122221221221212222122211222222 4£ 












2222222222222222222222222122 222 22222222222121222214E 
222222222222222222222222212222222222222222221222224E 
222222122222222222222222222222222222222222222222124£ 
222222221221222222 22122221121221222221222221222 2224S 
222222222222222222222221222212221222222222222222224E 
111111111211221111111 221111112111211211111111122114E 




























222112222121222112121 221222 2112 2.112122122 2 211121214E 
222222121222222222121222212212222222222222222222224£ 
222222222222222222222222222222222222222222222222224E 















TABLE K1 (continued.) Pau-e 506 

















222212222222222222  2212222222  22212222212  22222122222  4S  
222222121221222212221222222212222222212222222222224S 
222212121212212112111222212212222112211222112221114£ 

























TABLE K1 (continued) Page 509-















1111111111 111 111 11111.111111111111111111111111111114E 
222212111222212212122222222112222222222221122222214E 
222222121222222222 221222222222222222222222222222124S 
222222222 222222222 221222222222222222222222 21222222 4E 
22212222222222212122222221221221222222222222222222 4E 
222222121221222212221221212212222222212222222222224£ 




















222222221222222222221222221212222222221222 22222 2224E 
2 22 2 222 212212222 222212 22 2 212222 22 2222 2 2 22 2 2 22 22 222 4E 
222222222222222222222222221222222222222222222222224E 
111 222122221221212122121221212222112221222121221114E 














































TABLE K1 (continued) Page 509 
1111111111111111111111111111111111111111111111111142 






















1122221111222 22111 221 2 22111212121212211 22111212 2 22 4 £ 
222222121221222211221222211222222212222222122 22 2224S 
iiiui liiiiii mil ii ii mi ii miiiiii ii ii mil mi 4E 
1111111111111111111111111 111 111 1111111111111.111 111 4E 
122222122222222211222222222212222222222222222212224E 
222222122221222222222222121212212222222222222222224E 
122222122 222222222 221122211212212222222222222212224E 
222122111111222111212222212212211212211221111221114E 
221121122222221211221222222212222212212221221222224E 













TABLE K1 (continued) Page 510 
2221121 22222222.222221222212212212222221222222222224E 






























2222222222212222222212222222222 22222222222 222222224E 
222222111222222222222222222212222222222222122222124£ 
222222211221222222222222222222222222222222222122224E 







































































































TABLE K1 (continued) Page 513 
222222222221222222211222221222222222222222212222224E 





2222222222222222222222222222 2222222222222222222222 4E 
222222121222222212221221221212222222212222122122224E 
222222221222222212122222221211212222222222222222224E 




































TABLE XI {continued) Page 514 
222222222222222222 2222 222212122 2222221222222222 2224E 






































































2222222 222222222 22 22222 22222222.22222222 22 2222 222224E 
22222222222222222222222222222222222  222222222222  2224E  
222222222221222222222222221212222222222222222222224E 
222222222221222222222222222212222222222222222222224E 






























































TABLE K1 (continued) Page 51? 










222222212221222222222222222122 22 22 2 22 2 2 22 2 21222 222 4 E 















222222222 222222222 2222222222222 2222222 222222122 222 4F 
































































TABLE K1 (continued) Page t i l9  
222222221222222222222222222212222222222222222122224F 
22222211122122221212122222211212212222222122222 2224F 







2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2  2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2  A ?  
222122111221222211122222222212221222211222121111224F 
222222122222222212222222122212221222222222222222224F 










2 222222 21.2222222122 2 22 222 21212222222222 22 2 2 22 22 212 4F 
222222222221222222222222221212222222222222222222224F 



















2221121212222222121122 2222221122121212222221222 2224F 
212212121221212111122121222212122121111212112221224F 










2 2 2 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 A F  
222222222222222222222222222222221222222221222122124F 
121212121221211111222222212111211222221222112222214F 

































TABLE K1 (continued) Page 521 













































TABLE K1 (continued) Page 522 









222222222222222222 22222222222222222222222222222 222 4F 
22222222222122222212222221222222222221222212222 2224F 
222222121 2 22222212 2222 2 22212 22 2212122 22 22 2 2 2222 2224F 
222221212212211111122222221122122122221222111 211224F 
222212121222222211222212212212222122222222222222224F 



























































































































TABLE K1 (continued) Page 525 









































































































































TABLE K1 (continued) Page 528 
222212122222222222221222211212122222211222222222224F 
222222121221222111222222212222222222212222222222124F 







































































































































TABLE K1 (continued) Page 531 
222212 1 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 2221212212222222222222222224F 












2222221222222222221222222122 2221222222122222222 2224F 
22122222222222222222222221222221222222222222222 2224F 
22 2 21222 2 2 22222212 2212 2 22222121 222 222 22 22 2 212 222224F 
222222121222222222122222222222222222222222222222224F 
222222122222222222222221221222222222222212222222224F 






















COMPUTER PROGRAMS USED TO MANIPULATE 
THE DATA IN THE COURSE OF THE PRESENT STUDY 
Table LI lists the computer program used to convert the data 
from List II of C.I.D. Auditory Test W-22 from a sequential data 
representation to the word order consistent with Form A. This 
program was written in FORTRAN IV. 
Table L2 lists the computer program used to determine the 
correlation coefficients of items with all other items and with 
various scores specified in the "Pearson Corr" line. This 
program was implemented using the Statistical Package for the 
Social Sciences (SPSS). This program was used to generate the 
data presented in Tables B6, C6, D6, and E6. 
Table L3 lists the computer program used to determine the 
item difficulties. This program was implemented using the SPSS 
software. This program was used to generate the data presented 
in Table F3. 
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Table L4 lists the computer program used to generate the 
items that would be most predictive of the full-list score using 
the stepwise multiple-regression technique. This program was 
implemented using the SPSS software in which the stepwise 
procedure is determined without replacement. This program was 
used to generate the date presented in Tables G2 and G6. 
Table L5 lists the computer program used to tabulate the 
distribution of half-list scores for each full-list score, and 
comparisons of half-list scores with each other. This program 
was implemented using SPSS. This program was used to generate 
the date presented in Tables 2A and 2B. 
Table L6 lists the computer program used to tabulate the 
distribution of scores obtained with the several Thornton and 
Raffin word lists. This program was used to generate the date 
presented in Tables 3A, 3B, 4A, 4B, 5A, 5B, B3A, B3B, B4A, B4B, 
B5A, B5B, C3A, C3B, C4A, C4B, C5A, C5B, D3A, D3B, D4A, D4B, D5A, 
D5B, E3A, E3B, E4A, E4B, E5A, and E5B. 
Table L? lists the computer program used to plot the data 
comparing half-list scores. 
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Table L8 lists the computer program used to plot the 
proportion of correct identification of each of the first five 
items of C.I.D. Auditory Test W-22, List III. These functions 
were used to determine which items best fit the 'step function" 
at a full-list score of 92%. This program was used to generate 
the data presented in Figure Dl. 
Table L9 lists the computer program used to plot the 
distribution of half-list scores with each other and with the 
full-list scores. This program was implemented using SPSS. This 
program was used to generate the data presented in Figure 2. 
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TABLE LI 
COMPUTER PROGRAM USED TO RE-ORDER 
THE WORD SEQUENCING FOR C.I.D. AUDITORY TEST 























SPSS PROGRAM FOR CORRELATIONS 
FOR C.I.D. AUDITORY TEST W-22 LIST II 
RUN NAME LISt II C.I.D. W-22 N=3022 
FILE NAME CORRELATIONS 
PAGESIZE 60 






INPUT MEDIUM LIST2.DAT 
N OF CASES UNKNOWN 
INPUT FORMAT FIXED(5011,11,Al) 
COMPUTE SUM=(YORE+BIN+WAY+CHEST+THEN+EASE+SMART+GAVE+ 
PEW+ICE+ODD+KNEE+MOVE+NOW+JAW+ONE+HIT+SEND+ 





















COMPUTER PROGRAM TO GENERATE ITEM DIFFICULTIES 
FOR C.I.D. AUDITORY TEST W-22, LIST II 
RUN NAME LISTII C.I.D. W-22 N=3022 
FILE NAME ITEM DIFFICULTIES 
VARIABLE LIST YORE,BIN,WAY,CHEST,THEN,EASE,SMART,GAVE, 
PEW,ICE,ODD,KNEE,MOVE,NOW,JAW,ONE,HIT,SEND, 
ELSE,TARE,DOES,TOO,CAP,WITH0,AIR,ANDO,YOUNG, 
CARS , TREE, DUMB, THAT ; DI E, SHOW, HURT, OWN, KEY, 
OAK,NEW,LIVE,OFF,ILL,ROOMS,HAM,STAR,EAT, 
THIN,FLAT,WELL,BUY,AIL,LIST,FORM 
INPUT MEDIUM LIST2.DAT 
N OF CASES UNKNOWN 
INPUT FORMAT FIXED(5011,11,A1) 




COMPUTER PROGRAM USED TO GENERATE 
THE MOST PREDICTIVE ITEMS 
FOR C.I.D. AUDITORY TEST W-22 LIST II 
RUN NAME LIST II C.I.D. W-22 N=3022 
FILE NAME REGRESSION 
PAGESIZE 60 






INPUT MEDIUM LIST2.DAT 
N OF CASES UNKNOWN 






THIN+FLAT+WELL+ BUY +AIL) 
COMPUTE SCORE=((SUM-50)/50)100 





COMPUTER PROGRAM USED TO TABULATE 
HALF-LIST SCORES FOR 






LIST II N=3001 
BY SEQUENTIAL ORDER OF WORDS 
60 
VI TO V50 
SEQ2.DAT 
N OF CASES UNKNOWN 





















SUM2=(VI1+Vi 2+V13 +V14+V15+V16 +V17 +V18+V19+V20) 
SUM3=(V21+V22+V23 +V24+V25) 
SUM4=(V26+V27 +V28+V29+V30+V31+V32+V33+V34+V3 5) 
SUM5=(V3 6 +V3 7 +V3 8+V3 9+V40 +V41+V42+V43 +V44+V45) 





TABLES=SCORE BY TEN 
ALL 
TABLES=SCORE BY HALFl 
ALL 
TABLES=SCORE BY HALF2 
ALL 




COMPUTER PROGRAM USED TO TABULATE 
SCORES BASED ON THE RAFFIN & THORNTON 
SHORTENED LISTS FOR C.I.D. AUDITORY TEST 
W-22 LIST II 
RUN NAME LIST II C.I.D. W-22 N=3001 
FILE NAME TABULATIONS 
VARIABLE LIST YORE,BIN,WAY,CHEST,THEN,EASE,SMART,GAVE, 
PEW,ICE,ODD,KNEE,MOVE,NOW,JAW,ONE,HIT,SEND, 




INPUT MEDIUM LIST2.DAT 
N OF CASES UNKNOWN 
INPUT FORMAT FIXED(5011,11,Al) 
COMPUTE SUM=(YORE+BIN+WAY+CHEST+THEN+EASE+SMART+GAVE+ 
PEW+ICE+ODD+KNEE+MOVE+NOW+JAW+ONE+HIT+SEND+ 
















CROSSTABS TABLES=SCORE BY FORM 
STATISTICS ALL 
CROSSTABS TABLES=SCORE BY TR10H 
STATISTICS ALL 
CROSSTABS TABLES=SCORE BY TR10B 
STATISTICS ALL 
Page 541 





COMPUTER PROGRAM USED TO PLOT 
THE HALF-LIST SCORE DATA 
RUN NAME C.I.D. W-22 N-12004 
FILE NAME LINE CHARTS FOR HALF LISTS 
PAGESIZE 60 
VARIABLE LIST VI TO V50 
INPUT MEDIUM SEQ.DAT 
N OF CASES UNKNOWN 
INPUT FORMAT FIXED(5011) 
COMPUTE SUM1=(VI+V2+V3+V4+V5+V6+V7 +V8+V9+V10) 
COMPUTE SUM2=(VI1+V12+V13 +V14+V15 +V16 +V17 +V18+V19+V20) 
COMPUTE SUM3=(V21+V22+V23+V24+V25) 
COMPUTE SUM4=(V26 +V27 +V28+V29 +V3 0 +V31+V3 2+V33+V3 4+V35) 
COMPUTE SUM5=(V3 6 +V3 7 +V3 8+V39+V40 +V41+V42+V43 +V44+V45) 
COMPUTE SUM6=(V46+V47+V48+V49+V50) 
COMPUTE HALF1=(((SUM1+SUM2+SUM3)-25)/25)100 
COMPUTE HALF 2=(((SUM4+SUM5+SUM6)-25)/25)100 
COMPUTE SCORE=(((SUM1+SUM2+SUM3+SUM4+SUM5+SUM6)-50)/50)100 
COMPUTE TEN=((SUMl-10)/10)100 
SORT CASES SCORE 
RAW OUTPUT UNIT HALF.OUT 
LINECHART PLOT=VALUES(HALF1) MEAN(HALFl) WITH SCORE/ 
DEFAULT FORMAT-FANCY,FRAME/ 
TITLE='C.I.D. AUDITORY TEST W-22' 
'PERFORMANCE OF 12004 SUBJECTS FOR' 
'FIRST HALF-LIST VS. FULL-LIST SCORES'/ 
DEFAULT X AXIS 'FULL-LIST SCORE (correct)', 
REFERENCE 92/ 
Y AXIS 'FIRST HALF-LIST SCORE (correct)'/ 
DEFAULT CURVES 1 MARKERS/ 
DEFAULT ORDER=l/ 
PLOT=VALUES(HALF2) MEAN(HALF2) WITH SCORE/ 
TITLE='C.I.D. AUDITORY TEST W-22' 
'PERFORMANCE OF 12004 SUBJECTS FOR' 
'SECOND HALF-LIST VS. FULL-LIST SCORES'/ 
Y AXIS 'SECOND HALF-LIST SCORE (correct)'/ 
PLOT=VALUES(TEN) MEAN(TEN) WITH SCORE/ 
TITLE='C.I.D. AUDITORY TEST W-22' 
'PERFORMANCE OF 12004 SUBJECTS FOR' 
'FIRST TEN ITEMS VS. FULL-LIST SCORES'/ 
Y AXIS 'FIRST 10 ITEMS SCORE (correct)'/ 
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PLOT=VALUES(HALF1) MEAN(HALF1) WITH HALF2/ 
TITLE='C.I.D. AUDITORY TEST W-22' 
'PERFORMANCE OF 12004 SUBJECTS FOR' 
'FIRST HALF-LIST VS. SECOND HALF-LIST SCORES'/' 
X AXIS 'SECOND HALF-LIST SCORE (correct)'/ 




COMPUTER PROGRAM USED TO PLOT 
THE ITEM DIFFICULTIES FOR C.I.D. AUDITORY TEST 
W-22 LIST III, FIRST FIVE ITEMS 
RUN NAME LIST III C.I.D. W-22 N=3300 
FILE NAME LINE CHARTS 






INPUT MEDIUM LIST3.DAT 
N OF CASES UNKNOWN 













SORT CASES SCORE 
RAW OUTPUT UNIT L3W5.0UT 
LINECHART PLOT=MEAN(BILL) WITH SCORE/ 
DEFAULT FORMAT=FANCY,FRAME,YGRID/ 
TITLE='PROPORTION CORRECT IDENTIFICATION FOR BILL'/ 
DEFAULT X AXIS 'FULL-LIST SCORE (IN PERCENT CORRECT)', 
REFERENCE 92/ 
DEFAULT Y AXIS='PROPORTION OF SUBJECTS CORRECT I.D.'/ 
DEFAULT CURVES 1 MARKERS/ 
DEFAULT ORDER=l/ 
PLOT=MEAN(ADD) WITH SCORE/ 
TITLE 'PROPORTION CORRECT IDENTIFICATION FOR ADD'/ 
PLOT=MEAN(WEST) WITH SCORE/ 
TITLE='PROPORTION CORRECT IDENTIFICATION FOR WEST'/ 
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PLOT=MEAN(CUTE) WITH SCORE/ 
TITLE='PROPORTION CORRECT IDENTIFICATION- FOR CUTE'/ 
PLOT=MEAN(START) WITH SCORE/ 




COMPUTER PROGRAM USED TO PLOT 
HALF-LIST SCORES DISTRIBUTIONS FOR 
C.I.D. AUDITORY TEST W-22 LIST II 
RUN NAME LIST II N=3001 
FILE NAME LINE CHARTS FOR HALF LISTS 
PAGESIZE 60 
VARIABLE LIST VI TO V50 
INPUT MEDIUM SEQ2.DAT 
N OF CASES UNKNOWN 
INPUT FORMAT FIXED(5011) 
COMPUTE SUM1=(VI+V2+V3 +V4+V5 +V6+V7+V8+V9+V10) 
COMPUTE SUM2=(VI1+V12 +V13 +V14+V15 +V16 +V17 +V18+V19 +V20) 
COMPUTE SUM3=(V21+V22+V23 +V24+V2 5) 
COMPUTE SUM4=(V26 +V27 +V2 8+V29 +V3 0 +V31+V3 2+V33 +V3 4+V3 5) 






SORT CASES SCORE 
RAW OUTPUT UNIT HALF2.OUT 
LINECHART PL0T=VALUES(HALF1) MEAN(HALFl) WITH SCORE/ 
DEFAULT FORMAT=FANCY,FRAME/ 
TITLE='FIRST HALF-LIST PERFORMANCE AS A FUNCTION' 
'OF FULL-LIST SCORE FOR LIST II (N=3001)'/ 
DEFAULT X AXIS 'FULL-LIST SCORE (correct)', 
REFERENCE 92/ 
Y AXIS 'FIRST HALF-LIST SCORE (correct)'/ 
DEFAULT CURVES 1 MARKERS/ 
DEFAULT ORDER=l/ 
PLOT=VALUES(HALF2) MEAN(HALF2) WITH SCORE/ 
TITLE='SECOND HALF-LIST PERFORMANCE AS A FUNCTION' 
'OF FULL-LIST SCORE FOR LIST II (N=3001)'/ 
Y AXIS 'SECOND HALF-LIST SCORE (correct)'/ 
PL0T=VA1UES(TEN) MEAN(TEN) WITH SCORE/ 
TITLE 'PERFORMANCE ON FIRST 10 ITEMS AS A FUNCTION' 
'OF FULL-LIST SCORE FOR LIST II (N=3001)'/ 
Y AXIS 'FIRST 10 ITEMS SCORE (correct)'/ 
PLOT=VALUES(HALF1) MEAN(HALFl) WITH HALF2/ 
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TITLE='FIRST HALF-LIST PERFORMANCE AS A FUNCTION' 
'OF SECOND HALF-LIST SCORE FOR LIST II (N=3001)'/ 
X AXIS 'SECOND HALF-LIST SCORE (correct)'/ 
Y AXIS 'FIRST HALF-LIST SCORE (correct)'/ 
FINISH 
